
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



pplication No. 
First Named Inventor 
Filed 

Docket No. 
Customer No. 
Title 



Confirmation No. 



4905 



08/428,325 
Masato OKABE 
April 25, 1995 
105622.61 827US 
23911 



Photoelectric Sensor, Information Recording Method, and 
Information Recording System 



RESPONSE TO NOTICE OF NON-RESPONSIVE REPLY 



Mail Stop PETITION 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

< 

Sir: 

This paper is in response to the Notice of Non-Responsive Reply mailed June 15, 2009 
for the above-identified application. Filed herewith pursuant to 37 C.F.R. §1.251(a)(l)(i) is a 
copy of the applicant's record of all of the correspondence between the Office and the applicant 
for the above-identified application. Set forth below pursuant to 37 C.F.R. § 1 .25 l(a)(l)(ii) is a 
list of all of the correspondence between the Office and the applicant for the above-identified 
application that is part of applicant's record. 

1 . Correspondence # 1 : 

a. Application Fee Transmittal Sheet, dated April 25, 1995; 

b. 38 pages of Specification (in the Japanese language); 

c. 3 pages of claims (claims 1 - 1 8, in the Japanese language); 

d. 1 page Abstract (in the Japanese language); 

e. 30 sheets of drawings (Figs. 1 - 46, in the Japanese language); 

f. Check in the amount of $882, dated April 25, 1995; 

g. Return postcard, dated April 25, 1995; 

h. Certificate of Express Mail under 37 C.F.R. §1.10, dated April 25, 1995; 

i. United States Postal Service "Express Mail Post Office to Addressee" address 
form. 
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Correspondence #2: 

a. Notice To File Missing Parts of Application, Filing Date Granted, mailed May 1 8, 
1995. 

Correspondence #3: 

a. Response to Notice to File Missing Parts, dated August 16, 1995; 

b. Combined Declaration and Power of Attorney, executed on June 2, 1994; 

c. Declaration Pursuant to 37 C.F.R. § 1.52(d), executed on June 7, 1995; 

d. 76 pages of Specification (English translation); 

e. 7 pages of claims (claims 1-18, English translation); 

f. 1 page Abstract (English translation); 

g. 30 sheets of drawings (Figs. 1 - 46, English translation); 

h. Petition and Fee for Extension of Time under 37 C.F.R. § 1.136(a), dated August 
16,1995; / 

i. Check in the amount of $260, dated August 11,1 995; 
j. Check in the amount of $370, dated August 1 1 , 1995; 
k. Copy of Notice To File Missing Parts of Application; 
1. Return postcard, dated August 16, 1995; 

m. Certificate of Mailing under 37 C.F.R. §1.8a, dated August 16, 1995. 
Correspondence #4: 

a. Recordation Form Cover Sheet pursuant to 37 C.F.R. §1.331, dated August 2 1 , 
1995; 

b. Assignment document, executed June 2, 1995; 

c. Check in the amount of $40; 

d. Return postcard, dated August 21, 1995; 

e. Certificate of Mailing under 37 C.F.R. §1.8a, dated August 21, 1995. 
Correspondence #5: 

a. Notice of Recordation of Assignment Document, dated January 27, 1996, with 
copies of related applicant filings. 

Correspondence #6: 

a. Information Disclosure Statement Under 37 C.F.R. §§1.56 and 1.97, dated 
February 13, 1996; 

b. Information Disclosure Citation (22 sheets); 

c. Concise Explanation of Relevance of Non-English Language; References, with 
concise explanations for additional references attached; 

d. Return Postcard, dated February 13, 1996; 

e. Certificate of Mailing under 37 C.F.R. §1.8a, dated February 13, 1996. 
Correspondence #7: 

a. Filing Receipt, indicated to have been received by Morgan & Finnegan, LLP on 
September 22, 1997. 
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Correspondence #8: 

a. Office Communication, mailed September 15, 1999; 

b. Office Action Summary; 

c. Detailed Action, dated September 6, 1999; 

d. Notice of References Cited; 

e. Notice of Draftsperson's Patent Drawing Review. 

Correspondence #9: 

a. Claim to Convention Priority, dated October 29, 1999; 

b. Japanese Application Serial No. 6-89489; 

c. Japanese Application Serial No. 7-91030; 

d. Return Postcard, dated October 29, 1999; 

e. Certificate of Mailing under 37 C.F.R §1.8a, dated October 29, 1999. 

10. Correspondence #10: 

a. Amendment, dated March 15, 2000; 

b. Amendment Fee Transmittal, dated March 15, 2000; 

c. Petition and Fee for Extension of Time under 37 C.F.R. §1.1 36(a), dated March 
15,2000; 

d. Check in the amount of $870.00, dated March 14, 2000; 

e. Check in the amount of $314.00, dated March 15, 2000; 

f. Return Postcard, dated March 15, 2000; 

g. Certificate of Mailing under 37 C.F.R §1.8a, dated March 15, 2000. 

1 1 . Correspondence #11: 

a. Office Communication, mailed June 27, 2000 (Final Rejection); 

b. Office Action Summary; 

c. Detailed Action, dated June 26, 2000. 

1 2 . Correspondence #12: 

a. Continued Prosecution Application (CPA) Request Transmittal Pursuant to 37 
C.F.R. § 1.53(d), dated December 27, 2000; 

b. Petition and Fee for Extension of Time under 37 C.F.R. §1.1 36(a), dated 
December 27, 2000; 

c. Check in the amount of $890.00, dated December 27, 2000; 

d. Check in the amount of $7 1 0.00, dated December 27, 2000; 

e. Return Postcard, dated December 27, 2000; 

f. Express Mail Certificate, dated December 27, 2000; 

g. United States Postal Service "Express Mail Post Office to Addressee" address 
form. 

1 3 . Correspondence #13: 

a. Office Communication, mailed March 2, 2001 (Final Rejection); 

b. Office Action Summary; 

c. Detailed Action, dated February 28, 200 1 . 



8. 



9. 
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1 4 . Correspondence #14: 

a. Corrected Filing Receipt, mailed April 24, 2001 . 

15. Correspondence #15: 

a. Notice of Appeal to the Board of Patent Appeals and Interferences, dated 
September 4, 2001; 

b. Petition and Fee for Extension of Time under 37 C.F.R. §1.1 36(a); 

c. Check in the amount of $890.00, dated September 4, 2001 ; 

d. Check in the amount of $310.00, dated September 4, 2001; 

e. Return Postcard, dated September 4, 2001 ; 

f. Certificate of Mailing under 37 C.F.R §1 .8a, dated September 4, 2001 . 

1 6 . Correspondence #16: 

a. Request For Continued Examination (RCE) Transmittal, dated November 5, 
2001; 

b. Amendment, dated November 5, 2001 ; 

c. Return Postcard, dated November 5, 2001 ; 

d. Express Mail Certificate, dated November 5, 2001 ; 

e. United States Postal Service "Express Mail Post Office to Addressee" address 
form. 

Correspondence #17: 

a. Status Inquiry, dated June 17, 2003; 

b. Return Postcard, dated June 18, 2003; 

c. Certificate of Mailing, dated June 18, 2003. 

Correspondence #18: 

a. Notice of New or Revised Projected Publication Date, mailed January 29, 2004. 

19. Correspondence #19: 

a. Notice of New or Revised Projected Publication Date, mailed February 3, 2005. 

20. Correspondence #20: 

a. Facsimile Transmittal Sheet from Jackie Waldo, Tech Support Staff Manager, 
United States Patent and Trademark Office, to Mr. Marcus, dated August 9, 2006; 

b. Office Communication, with a mailing date indicated to be August 10, 2006; 

c. Notice Under 37 C.F.R. §1.251 - Pending Application; 

d. Palm Intranet Content Information for 08/428325, dated August 9, 2006. 

2 1 . Correspondence #2 1 : 

a. Office Communication, mailed August 10, 2006; 

b. Notice Under 37 C.F.R. §1 .251 - Pending Application; 

c. Palm Intranet Content Information for 08/428325, dated August 9, 2006. 



17. 



18. 
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22. Correspondence #22: 

a. Transmittal Of File Contents In Response To Notice Under 37 C.F.R. §1.251- 
Pending Application, dated October 2, 2006; 

b. Return Postcard, indicated to have been received by OIPE on October 1 7, 2006. 

23 . Correspondence #23 : 

a. Notice of New or Revised Projected Publication Date, mailed July 24, 2008. 

24. Correspondence #24: 

a. Notice of Publication of Application, indicated to have been received by Morgan 
& Finnegan, LLP on October 8, 2008. 

25. Correspondence #25: 

a. Office Communication cover sheet and Notice of Non-Responsive Reply, mailed 
June 15,2009. 

26. Correspondence #26: 

a. Returned Mail - Undeliverable As Addressed; 

b. Returned Office Communication cover sheet and Notice of Non-Responsive 
Reply, received by OIPE on June 22, 2009. 



Statement Pursuant 37 C.F.R. §1.251(a)(l)(iii) - The copies of the correspondence 
submitted herewith comprise a complete and accurate copy of applicant's record of all of the 
correspondence between the Office and applicant for the above-identified application. Applicant 



is not presently aware of any correspondence between the Office and applicant for the above- 
identified application that is not among applicant's records. 



Please credit any overpayment or charge any additional fees to the Deposit Account of 
Crowell & Moring LLP, Account Number 05-1323 (Docket No. 1 05622.6 1827US). 



Respectfully submitted, 





Bruce D. DeRenzi 
Registration No. 33,676 
Telephone No. (212)223-4000 
Facsimile No. (212) 223-4134 



CROWELL & MORING LLP 
Intellectual Property Group 



P.O. Box 14300 
Washington, DC 20044-4300 
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PTO/SB/81 (0VO9) 
Approved for use through 11/30/201 1. 0"B 0651-0035 



i|(C g/ US. Pnlgm and Tradama/k Office: U-S. DEPARTMENT OF COMMERCE 

-jroytho Paperwork Reduction Ad of 1&&5. no p arsons a/a requtod to re^ond to e oolloction erf Infonnatfen unto** (? ckploy* □ valid 0MB control number. 



POWER OF ATTORNEY 
OR 

REVOCATION OF POWER OF ATTORNEY 
WITH A NEW POWER OF ATTORNEY 

AND 

CHANGE OF CORRESPONDENCE ADDRESS 



Application Number 



Filing Data 



First Namod Inventor 



Art Unit 



Examiner Name 



Attorney Docket Number 



08/426.325 



April 26. 1995 



OKA6E, Masato 



Photoelectric Sensor, ... 



2816 



Kenneth A. Parker 



1 05622.61 B27US 



I hereby revoke all previous powers of attorney given in the above-identified application. 



| | A Power of Attorney Is submitted herewith. 
OR 

I hereby appoint Practitioners) associated with the following Customar 
Number as my/our attorney(s) or agent(s) to prosecule the appfieatlon 
Identified above, and to transact an business in the United States Patent 
and Trademark Office connected therewith: 

OR 




p-j I hereby appoint PradiUonerfs) named below as my/our attorney^) or egertl(3) lo prosecute tha application identified above, and 
u - J t° transact all business in the United States Patent and Trademark Office connected therewith: 



PractiUoner(s) Name 


Registration Number 



















Please recognize or change the correspondence address for the above-identified application to: 
X address associated with tha above-mentioned Customer Number. 

OR 

I | The address assorialed with Customer Number 
OR 




□ 



Firm or 
Individual Name 



Addross 



City 
Country 



Telephone 



State 



zipj 



| Email | 



I am the: 

AppBcant/lnvantor. 
OR 

Assignee of record of the entire Interest Sao 37 CFR 3.71 . 
Stetemm under 37 CFR 3, 73ft; (Form PTQ/&B/96) submitted herewith or fifed on 



Signature 



Name 



Title and Company 



^7 



SIGNATURE of Applicant or Assign oo of R ecord 



ri AKADA 



^GereralPtenager or Intellectual Property Division 
_ DAI NIPPON Phtntttvt; qn. . LTD. 



Date 



Telephone 



August 14, 2009 



MtiXE Signature of afllha invantoi* or assignees of record of th© cr\\kc inlenwl or tholr rapreaentaiVa(a) &f* requted. SubmH ntuMpfa forms If more man one 
signature Is required, eea below*. 



[X] Total of 1 



forms ara submitted. 



TWa collection of information la require *>y 37 CFR 1.31. 1.32 and 1.33. TT» tofofmaUon it required lo obtain or retain a D^ieft by the public which la to flJo (and by ihft 
^SS"* ^W'^^^^WjJ'attly Ib governed by 35 U.S.C. 122 end 37 CFR 1.1 1 and Thb collodion Is ssilmaiea lo tana 3 rmmna* to complete, 
Er2^£ il^S' V****** flnd 5ub ? t * >0 C P"V , **> opptoaon formtotffo USPTO. Time will vwy depending upon ma tndivlduql Any commits on 
tIZ^? S*2^ IK ^ Utf6 10 a mla form ^^O" suiWortkms for reducing this burden, shouW be serrt lo the Chief Information OfflCtfr, U.S. Patent end 

T^^T U(S " V?i> BTtm ™ { of Convnoroo. P.O. Bra T45G, Alexandria. VA 22313-1450. DO MOT SEND PEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-14(0. 

it you need essis/ance //» eompt&tin'0 the form, ceP 99 and se/ect opffon 2. 



% 1 10® 



PTO/SBQS (07.00) 
Approved for usfr through 07/31/2012. OMB 0661-0031 



^\ k ^/ t _ >1K ^ n . „ _ j ^ , . . - U.S. Patent end Trmterrarfc Office; U.S. DEPARTMENT OF COMMERCE 

^tgj^g^? Paw*>f* Reflugiort Ad of rto parsons ere tttquiwd to respond Itfa ooOocUon of Wo/rMttbo unloss ft displays b vaHd OMB oonirei number, 



STATEMENT UNDER 37 CFR 3.73(b) 



Applicant/Patent Owner Mdsato Qkabe 



Application NovP&tent No.: 08/428,325 
Titled: 



Filed/Issue Date: April 2S, 1 995 



Photoelectric Sensor, Information Recording Method, and Information Recording System 



Dai Nippon Printing Co., Ltd. 



(Mama of A&sfgaae) 

states that it is: 



.a 



corporation 



(Typo of Assignee, e.g., corporation, pottnorehlp, urvvaraHy. govammem agency, etc. 



1 . [XJ the assignee of the entire right, title* and interest In 



2. Q an assignee of less than the entire right title, and interest in 
{The extent (by percentage) of its ownership interest is 



%); or 



3. Q the assignee of an undivided interest In the entirety of (a complete assignment from one of the joint inventors was made) 
the patent application/patent identified above, by virtue of either 



□ 



OR 
B. 



An assignment from the Inventors) of the patent application/patent identified above. The assignment was recorded in 

the United States Patent and Trademark Office at Reel .Frame or for which a 

copy therefore is attached. ' ' 

A chain of title from the inventors), of the patent application/patent Identified above, to the current assignee as follows: 
1-From: Masato Qkabe To: Pai Nippon Printing Co., Ltd, 



The document was reoorded in the United States Patent and Trademark Office at 

007630 . Frame Q °63 , or for which a copy thereof is attached. 

2. From: Daigo Aoki, Mteuhiro Kashiwabara, et al. To: Dai Nippon Printing Co.. Ltd. 



The document was recorded In the United States Patent and Trademark Office at 

Reel 008337 Frame 0273 or for which a copy thereof is attached. 



3. From: 



To: 



Thfe document was reoorded in the United States Patent and Trademark Office at 
^ eel : — > Frame . or for which a copy thereof is attached. 

Additional documertts in the chain of title are listed ort a supplemental sheet(s). 

As required by 37 CFR 373(b)(l)(i); (he documentary evidence of tfte chain of title from the original owner to the assignee was. 
or concurrently is beihg. submitted for recordation pursuant to 37 CFR 3.11. 

. [NOTE: A separate copy {lb., a true copy of the original assignment documents)) must be submitted to Assignment Division in 
accordance with 37 CfFR Part 3, to record the assignment In the records of the USPTO. Sea MPEP 302.03] 

The undersigned (whose title is supplied below) is aufoorized to act on behalf of the assignee. 

^ytt^7 ^6^1o4 August 14, 2009 





Signature 

Masanori AKADA 



Printed or Typed Name 



Date 

General Manager of 
Intellectual Property Division 

Title 



^^l^T^t^^!^^, y 57 ' P 16 ,nformation * *W«n or Kit*i a tenalH by tha ptfrffc which « lo file (and by tK» USPTO to 

Sntn^ ^^Li^^S^ *J 5 V S ?- 122 ? 7 ' " ™* ? ™a collection to oslimalod to l**e 12 rrfmiiei to e^pWte. including 

SST^i.^^^^ «mptejad appKcsUonr&nin to (ho USPtO. Tims wtlf very dating upon fha Individual cxae. Any o^mmento oniho amDunlof lime 

F^^ °r?il^ Buweaboh* for rtdudny this nurdon. should be a*nt to tho CWof tn format! on Officer. U.S. Potent and Trodomark Ofloe, US 

E^S^ffi °° N0T °* FORM5 TO TH)S ADDRESS. ttftDto^.** 



tfyou naed sssbU&iea In compiofing the form, cotf Mtt*P71MfS9 And sotoct option 2. 




Patent Docket No. 105622.61827US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

: 08/428,325 Confirmation No. : 4905 



First Named Inventor : Masato OKABE 

Filed : April 25, 1995 

Art Unit. : 2815 

Customer No. : 23911 

Title : Photoelectric Sensor, Information Recording Method, and 

Information Recording System 

EXPRESS MAIL CERTIFICATE (37 C.F.R. §L8a) 

Express Mail Label No.: EM404543839US 
Date of Deposit: August 27, 2009 

I hereby certify that the following attached paper(s) and/or fee: 



1 . Petition For Revival Of An Application For Patent Abandoned Unintentionally Under 37 
CFR 1.137(b); 

2. Response To Notice Of Non-Responsive Reply; 

3. Copy Of Applicant's Record Of Correspondence Between The Office and Applicant 
(Correspondence Item Nos. 1 - 26); 

4. Terminal Disclaimer To Accompany Petition; 

5. Original Signed Revocation Of Power Of Attorney With A New Power Of Attorney And 
Change Of Correspondence Address; 

6. Original Signed Statement Under 37 CFR 3.73(b); 

7. Credit Card Payment Form (PTO-2038) In The Amount Of $1760.00, For Payment of 
Petition Fee Pursuant To 37 CFR 1.1 7(m) In The Amount Of $1,620.00, And Terminal 
Disclaimer Fee Pursuant To 37 CFR 1.20(d) In The Amount Of $140.00; and 

8. Return Postcard. 

(along with any paper(s) referred to as being attached or enclosed) and this Certificate of Mailing 
are being deposited with the United States Postal Service on the date shown below with sufficient postage 
as first-class mail in an envelope addressed to: Mail Stop Petition, Commissioner for Patents, P.O. Box 
1450, Alexandria, VA 22313-1450. 



Respectfully submitted, 



August 27, 2009 





Sean E, Jackson 
Telephone No. (2j£>#03-4038 
Facsimile No. (212)223-4134 

CROWELL & MORING LLP 
Intellectual Property Group 
P.O. Box 14300 
Washington, DC 20044-4300 



CORRESPONDENCE #1 



PATENT 
DOCKET NO.: 2122-4028 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION FEE TRANSMITTAL 



THE HONORABLE COMMISSIONER OF PATENTS. AND TRADEMARKS 
Washington, D. C. 20231 

ATTENTION: BOX PATENT APPLICATION 



Sir: 



Transmitted herewith for filing is the patent application of: 



Inventors 



Title 



Masato OKABE 

PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD 
AND INFORMATION RECORDING SYSTEM 



Enclosed are: 
[X] J8 



[X] 
[X] 
[X] 

[] 
[X] 

[] 
[] 



[X] 



1 



29 



pages of specification (in the Japanese language, an English translation will follow 
in due course); 

pages of claims (18 claims); 



page of Abstract; 

sheets of [X] Informal drawings (Figs. 1-46); 
an executed Declaration arid Power of Attorney; 

a check in the amount of $882.00 to cover the application filing fee (for Other Than A 
Small Entity) as determined in the Part I Calculation of Fees below. 

an Assignment document and cover sheet for recordation to 
DAI NIPPON PRINTING CO., LTD. 

a check in the amount of $40.00 to cover the Assignment recordation fee. 

AUTHORIZATION TO CHARGE DEPOSIT ACCOUNT 

The Commissioner is hereby authorized to charge any deficiencies in fees or credit any overpayment 
to Deposit Account No. 13-4500. Order No. 2122-4028 . A DUPLICATE COPY OF THIS SHEET 
IS ATTACHED. 



EXPRESS MAIL LABEL NO.: EG 297333548 US 



1465201 



PATENT 
DOCKET NO.: 2122-4028 



L CALCULATION OF APPLICATION FEE (For Other Than A Small Entity) 



m 


Number Filed 


Number Extra 


Rate 


Basic Fee 
$ 730.00 


Total 
Claims* 


18-20 


= 0 


x $22.00 


$ 


Independent 
Claims 


5 - 3 


= 2 


x $76.00 


$ 152.00 


Multiple 

Dependent 

Claim(s) 


[ ] yes 

fXl no 


Add'l Fee $240.00 
Add'l Fee NONE 




$ 










Total: $ 882.00 


n. 


CALCULATION OF APPLICATION FEE (For A Small Entity) 




Number Filed 


Number Extra 


Rate 


Basic Fee 
$355.00 


Total 
Claims* 


-20 




x $11.00 


$ 


Independent 
Claims 


-3 


* 


x $37.00 


$ 


Multiple 

Dependent 

Claim(s) 


[ ] yes 

flno 


Add'l Fee $115.00 
Add'l Fee NONE 




$ 



Total: £ 



Respectfully submitted, 



Dated: April 25, 1995 

Mailing Address: 
MORGAN & FINNEGAN 
345 Park Avenue 
New York, New York 10154 
(212) 758-4800 Telephone 
(212) 751-6849 Facsimile 



* Includes all independent and single dependent claims and all claims referred to in multiple dependent 
claims. See37,C.F.R. § 1.75(c). 

* 

14&520J 




TITLE OF THE INVENTION 
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UNITED STATEVbEPARTMEINIT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSOMER OF PATENTS AND TRADEMARKS 
Washington . D.C. 20231 



09/428,325 04/25/95 OKABE 



• RECDVED 
DOCKET DEPT. 



M 



2122-4028 



a' 



MORGAN AND FINNEGAN 
345 PARK AVENUE 
NEW YORK NY 10154 



02i2/05i*fiAY 22 1995 



MORGAN & FINNEm 

DATE MAILED: 0,6 00 



NOTICE TO FILE MISSING PARTS OF APPLICATION' 

FILING DATE GRANTED 



05/18/95 



An Application Number and Filing Date have been assigned to this application. However, the items indicated 
below are missing. The required items and fees identified below must be timely submitted ALONG WITH 
THE FOMENT OF A SURCHARGE for items 1 and 3-6 only of $ I* O for large entities or 

$ — (Pr> for small entities who have filed a verified statement claiming such status. The surcharge is set forth in 

37 CFR 1.16(e). 

If all required items on this form are filed within the period sethelow, the total amount owed by applicant as a ^largT 
entity, □ small entity (verified statement filed), is & 2~ a? C) 



Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE 
FILING DATE of this application, WHICHEVER IS LATER, within which to file all required items and pay any fees 
required above to avoid abandonment Extensions of time may be obtained by filing a petition accompanied by the 
extension fee under the provisions of 37 CFR 1.136(a). 



1. □ The statutory basic riling fee is: □ missing □ insufficient Applicant as a □ large entity □ small 
entity, must submit $ to complete the basic filing fee. 



2. □ Additional claim fees of $ 



as a □ large entity, □ small entity, including any 



required multiple dependent claim fee, are required. Applicant must submit the additional claim 
fees or cancel the additional claims for which fees are due. 

3. [^The^ath or declaration: 

Qis missing. 

□ does not cover the newly submitted items. 

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date is required. 

4. □ The oath or declaration does not identify the application to which it applies. An oath or declaration 

in compliance with 37 CFR 1.63, identifying the application by the above Application Number and 
Filing Date, is required 

5. □ The signatures) to the oath or declaration is/are: □ missing; □ by a person other than the inventor 

or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or declaration in 
compliance with 37 CFR 1.63, identifying the application by the above Application Number and 
Filing Date, is required 

6. □ The signature of the following joint inventor(s) is missing from the oath or declaration: 



— . : : .An oath or declaration listing the names of all inventors and signed by 

the omitted inventors), identifying this application by the above Application Number and Filing 
Date, is required. 

I tfrThe application was filed in a language other tjban English. Applicant must file a verified English 
translation of the application and a fee of $ / 6/<P under 37 CFR 1.17(k), unless this fee has 
already been paid. 



8. □ A$_ 



.processing fee is required since your check was returned without payment. 



(37 CFR 1.21(m)). 

9. □ Your filing receipt was mailed in error because your check was returned without payment. 

10. □ The application does not comply with the Sequence Rules. See attached Notice to Comply with 

Sequence Rules 37 CFR 1.821-1.826. 

11. □ Other. 

Direct the response to Box Missing Part and refer any questions to the Customer Service Center 
at (703) 308-1202. 



A copy of this notice MUST be returned with the response. 
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Docket No. 2122-4028 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



pplicant(s) 



Masato Okabe 



Serial No. 



08/428,325 



Filed 



April 25, 1995 



For 



PHOTOELECTRIC SENSOR, INFORMATION RECORDING 
METHOD, AND INFORMATION RECORDING SYSTEM 



RESPONSE TO NOTICE TO FILE MISSING PARTS 



Assistant Commissioner of Patents 
BOX MISSING PARTS 
Washington, D.C. 20231 

Sir: 

This paper is submitted in response to the Notice to File Missing Parts of 
Application issued May 18, 1995. 

Applicant submits herewith: (1) a properly signed declaration in compliance with 
37 CFR 1.63, identifying the application by serial number and filing date; and (2) a verified 
English translation of the application. 



herewith, along with a check for $260.00 for filing this response ($130.00 for the signed 
declaration and $130.00 for the verified English translation). In addition, a petition and fee of 
$370.00 for a two-month extension of time for filing this response is filed concurrently herewith. 



A copy of the Notice to File Missing Parts of Application is also enclosed 



PATENT 



DOCKET NO. 2122-4028 



The Commissioner is hereby authorized to charge Deposit Account No. 13-4500, Charge No. 

2122-4028 for any underpayment associated with filing this response. 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: August 16, 1995 



Mailing Address : 

MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212) 758-4800 

(212) 758-6849 (Telecopier) 



By: 





Bruce D. DeRenzi 
Registration No. 33,676 
(212) 415-8750 (Direct) 
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COMBINED DECLARATION AND POWER OF ATTORNEY FOR 
ORIGINAL, DESIGN, NATIONAL STAGE OF PCT, SUPPLEMENTAL, 
DIVISIONAL. CONTINUATION OR CONTINUATION-IN-PART APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled: 

PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, 
AND INFORMATION RECORDING SYSTEM 

the specification of which 

a. [ ] is attached hereto 

b. IX] was filed on April 25. 1995 as application Serial No. 08/428.325 and was amended on 

. (if applicable). 

PCT FILED APPLICATION ENTERING NATIONAL STAGE 

c. [] was described and claimed in International Application No. filed on and as 

amended on . (if any). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, § 1.56(a). 

[X] I hereby claim foreign priority benefits under Title 35, United States Code § 119 of any foreign 
application(s) for patent or inventor's certificate listed below and have also identified below any foreign application 
for patent or inventor's certificate having a filing date before that of the application on which priority is claimed: 

[X] The attached 35 U.S.C. § 119 claim for priority for the U.S. application(s) listed below forms a part 
of this declaration. 



Application Date of filing Date of issue Priority 

Country Number (day, month, vrt (day, month, vrt Claimed 

Japan 089489 27 April 1994 FX1 YES f 1 NO 

Japan 091030 17 Anril 1995 1X1 YES 1 1 NO 
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ADDITIONAL STATEMENTS FOR 
DIVISIONAL. CONTINUATION OR CONTINUATION-IN-PART 

I hereby claim the benefit under Title 35, United States Code § 120 of any United States application(s) listed below. 



Application Serial No. Filing Date, Status (patented, 

pending, abandoned) 



Application Serial No. Filing Date, Status (patented, 

pending, abandoned) 

[ ] In this continuation-in-part application, insofar as the subject matter of any of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the first paragraph of 
Title 35, United States Code, § 1 12, 1 acknowledge the duty to disclose material information as defined in Title 37, 
Code of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior application and the 
national or PCT international filing date of this application. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or Imprisonment, or both, under Section 1001 
of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint the following attorneys and/or agents with full power of substitution and revocation, to prosecute 
this application, to receive the patent, and to transact all business in the Patent and Trademark Office connected 
therewith: John D. Foley (Reg. No. 16,836), John A. Diaz (Reg. No. 19,550), Thomas P. Dowling (Reg. No. 
19,221), John C. Vassil (Reg. No. 19,098), Warren H. Rotert (Reg. No. 19,659), Alfred P. Ewert (Reg. No. 
19,887), David H. Pfeffer, P.C. (Reg. No. 19,825), Harry C. Marcus (Reg. No. 22,390), Robert E. Paulson (Reg. 
No. 21,046), Stephen R. Smith (Reg. No. 22,615), Kurt E. Richter (Reg. No. 24,052), J. Robert Dailey (Reg. No. 
27,434), Eugene Moroz (Reg. No. 25,237), John F. Sweeney (Reg. No. 27,471), Arnold I. Rady (Reg. No. 
26,601), Christopher A. Hughes (Reg. No. 26,914), William S. Feiler (Reg. No. 26,728), Joseph A. Calvaruso 
(Reg. No. 28,287), James W. Gould (Reg. No. 28,859), Richard C. Komson (Reg. No. 27,913), Israel Blum (Reg. 
No. 26,710), Bartholomew Verdirame (Reg. No. 28,483), Maria C. H. Lin (Reg. No. 29,323), Joseph A. 
DeGirolamo (Reg. No. 28,595), Christopher E. Chalsen (Reg. No. 30,936), Michael A. Nicodema (Reg. No. 
33,199) and Michael P. Dougherty (Reg. No. 32,730) of Morgan & Finnegan, L.L.P., whose address is: 345 Park 
Avenue, New York, New York 10154. 

[ ] I hereby authorize the U.S. attorneys and/or agents named hereinabove to accept and follow instructions 
from 

as to any action to be taken in the U.S. Patent and Trademark Office regarding this 

application without direct communication between the U.S. attorneys and/or agents and me. In the event 
of a change in the person(s) from whom instructions may be taken I will so notify the U.S. attorneys 
and/or agents named hereinabove. 
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I hereby specify the following as the correspondence address to which all communications about this application are 
to be directed: 



SEND CORRESPONDENCE TO: CHRISTOPHER E. CHALSEN 

MORGAN & FINNEGAN, L.L.P., 345 Park Avenue, New York, N.Y. 10154 

DIRECT TELEPHONE CALLS TO: CHRISTOPHER E. CHALSEN 
(212) 415-8516 



Full name of sole or first inventor Masato Okabe 



H^SCcto P/t^fa . June 2, 1994 



Inventor's signature* 

date 

Residence: c/o Dai Nippon Printing Co.. Ltd., 1. Ichigava-Kagacho 1-chome, Shiniuku-ku. Tokyo. 162 JAPAN 
Citizenship: Japanese 

Post Office Address: c/o Dai Nippon Printing Co.. Ltd.. 1. Ichigava-Kagacho 1-chome. Shiniuku-ku. 

Tokyo. 162 JAPAN 

Full name of second joint inventor, if any 

Inventor's signature* , 

date 

Residence 



Citizenship 



Post Office Address 



[X] ATTACHED IS ADDED PAGE TO COMBINED DECLARATION AND POWER OF ATTORNEY FOR 
SIGNATURE BY THIRD AND SUBSEQUENT INVENTORS FORM. 

* Before signing this declaration, each person signing must: 

1. Review the declaration and verify the correctness of all information therein; and 

2. Review the specification and the claims, including any amendments made to the claims. 
After the declaration is signed, the specification and claims are not to be altered. 

To the inventors): 

The following are cited in or pertinent to the declaration attached to the accompanying application: 
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Duty to disclose information material to patentability 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, 
and the most effective patent examination occurs when, at the time an application is being examined, the Office is 
aware of and evaluates the teachings of all information material to patentability. Each individual associated with 
the filing and prosecution of a patent application has a duty of candor and good faith in dealing with the Office, 
which includes a duty to disclose to the Office all information known to that individual to be material to patentability 
as defined in this section. The duty to disclose information exists with respect to each pending claim until the claim 
is canceled or withdrawn from consideration, or the application becomes abandoned. Information material to the 
patentability of a claim that is canceled or withdrawn from consideration need not be submitted if the information 
is not material to the patentability of any claim remaining under consideration in the application. There is no duty 
to submit information which is not material to the patentability of any existing claim. The duty to disclose all 
information known to be material to patentability is deemed to be satisfied if all information known to be material 
to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner 
prescribed by §§1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with 
which fraud on the Office was practiced or attempted or the duty of disclosure was violated through bad faith or 
intentional misconduct. The Office encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution 
of a patent application believe any pending claim patentably defines, to make sure that any 
material information contained therein is disclosed to the Office. 

Title 35. U.S. Code $ 101 
Inventions patentable 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, 
or any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and requirements 
of this title. 

Title 35 U.S. Code $ 102 

Conditions for patentability; novelty and loss of right to patent 
A person shall be entitled to a patent unless — 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for patent, 

(b) the invention was patented or described in a printed publication in this or foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the United 
States, or 

(c) he has abandoned the invention, or 

(d) the invention was first patented or caused to be patented, or was the subject of an inventor's 
certificate, by the applicant or his legal representatives or assigns in a foreign country prior to the date of the 
application for patent in this country on an application for patent or inventor's certificate filed more than twelve 
months before the filing of the application in the United States, or 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application by another 



1506591 



-4- 



Docket No. 2122-4028 



who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 

(g) before the applicant's invention thereof the invention was made in this country by another who had 
not abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not only 
the respective dates of conception and reduction to practice of the invention, but also the reasonable diligence of 
one who was first to conceive and last to reduce to practice, from a time prior to conception by the other ... 

Title 35. U.S. Code S 103 

Conditions for patentability; non-obvious subject matter 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are such 
that the subject matter as a whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner 
in which the invention was made. 

Subject matter developed by another person, which qualifies as prior art only under subsection (f) or (g) 
of section 102 of this title, shall not preclude patentability under this section where the subject matter and the 
claimed invention were, at the time the invention was made, owned by the same person or subject to an obligation 
of assignment to the same person. 

Title 35. U.S. Code 3 1 12 (in part) 

Specification 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise and exact terms as to enable any person skilled in the art to which 
it pertains, or with which it is most nearly connected, to make and use the same, and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Title 35. U.S. Code. § 119 

Benefit of earlier filing date in foreign country; right of priority 

An application for patent for an invention filed in this country by any person who has, or whose legal 
representatives or assigns have, previously regularly filed an application for a patent for the same invention in a 
foreign country which affords similar privileges in the case of applications filed in the United States or to citizens 
of the United States, shall have the same effect as the same application would have if filed in this country on the 
date on which the application for patent for the same invention was first filed in such foreign country, if the 
application in this country is filed within twelve months from the earliest date on which such foreign application 
was filed; but no patent shall be granted on any application for patent for an invention which had been patented or 
described in a printed publication in any country more than one year before the date of the actual filing of the 
application in this country, or which had been in public use or on sale in this country more than one year prior to 
such filing. 

Title 35. U.S. Code. § 120 

Benefit or earlier filing date in the United States 

An application for patent for an invention disclosed in the manner provided by the first paragraph of section 
1 12 of this title in an application previously filed in the United States, or as provided by section 363 of this title, 
which is filed by an inventor or inventors named in the previously filed application shall have the same effect, as 
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to such invention, as though filed on the date of the prior application, if filed before the patenting or abandonment 
of or termination of proceedings on the first application or an application similarly entitled to the benefit of the filing 
date of the first application and if it contains or is amended to contain a specific reference to the earlier filed 
application. 

Please read carefully before signing the Declaration attached to the accompanying Application. 
If you have any questions, please contact Morgan & Finnegan, L.L.P. 

FORM: COMB-DEC.NY 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant : Masato OKABE Examiner: To be assigned 

Serial No. : 08/428,325 Art Unit: To be assigned 

Filed : April 25, 1995 

Title : PHOTOELECTRIC SENSOR INFORMATION 

RECORDING METHOD AND 
INFORMATION RECORDING SYSTEM 



The Honorable Commissioner of Patent and Trademarks 
Washington, D.C. 20231 



DECLARATION PURSUANT TO 37 C.F.R. $ 1.52(d) 

Sir: 

I, Masaharu I SHI DA hereby delare that the English translation attached 
herewith to the above-identified application is a literal translation thereof pursuant to 37 
C.F.R. § 1.52(d). 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements are made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Dated: June 7, 199 5 By: H , QcU Mu 
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TITLE OETHE INVENTION 
PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, AND 

INFORMATION RECORDING SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates to an information 
recording system comprising an information recording medium 
and a photoelectric sensor capable of recording light 
information on the information recording medium in the form 
of visible information or electrostatic information. More 
particularly, the present invention relates to a photo- 
electric sensor including a photoconductive layer that 
enables the ability of an information recording medium to 
record information to be noticeably amplified as well as an 
information recording method and system that uses this 
15 photoelectric sensor. 

There has so far been an information recording and 
reproducing method in which a photoelectric sensor having a 
photoconductive layer provided with an electrode on the front 



10 



20 



side is opposed, on the optical axis, to an information 
recording medium having an electric charge retaining layer 
provided with an electrode on the rear side thereof, and the 
sensor is exposed to light with voltage being applied between 
the two electrodes, thereby enabling electrostatic charge 
corresponding to the incident optical image to be recorded on 
25 the electric charge retaining layer, and then the recorded 
electrostatic information is reproduced by toner development 
or electric potential reading method, as typically described 
in JP-A 1-290366 and 1-289975. There is another conventional 
information recording and reproducing method in which the 



electric charge retaining layer used in the above-described 
method is replaced by a thermoplastic resin layer, and after 
electrostatic charge has been recorded on the surface of the 
thermoplastic resin layer, heating is carried out to form a 
frost image on the surface of the thermoplastic resin layer, 
thereby making the recorded electrostatic charge visible, as 
typically described in JP-A 3-192288. 

Applicants have already filed Japanese Patent 
Application Nos. 4-173030 and 5-101277 in which there is 
claimed an information recording and reproducing method 
wherein the information recording layer used in the above 
information recording medium is formed of a liquid crystal - 
polymer composite material layer. As mentioned above, the 
photoelectric sensor is exposed to light at an applied 
voltage to align the liquid crystals of the liquid crystal 
layer by an electric field created by the photoelectric 
sensor, thereby recording information on the recording 
medium. The thus recorded information is reproduced in the 
form of visible information by transmitted or reflected 
light, with this information recording and reproducing 
method, it is possible to make the recorded information 
visible without recourse to a polarizing plate. 

In the information recording method using such a 
photoelectric sensor and an information recording layer 
comprising a liquid crystal phase, incident information light 
is directed to the sensor with voltage applied between the 
electrodes. Thereupon, photocarriers are generated in the 
photoconductive layer at the portion on which the light is 
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incident. Then, the photocarriers are moved by an electric 
field created by both electrodes, resulting in the 
redistribution of the voltage. Thus, the liquid crystals in 
the liquid crystal phase of the information recording layer 
5 are aligned, thereby recording the information according to 
the pattern of information light. Upon a continued 
application of voltage even after the exposure of the 
photoelectric sensor to information light has been finished, 
the sensor shows a sustained conductivity so that the 

10 recording of the information on the information recording 

layer can be continued. The operating voltage and its range 
vary with liquid crystals. Thus, when the voltage to be 
applied and the voltage applying time are to be 
predetermined, it is preferable to make proper determination 

15 of the voltage distribution in the information recording 
medium so that the voltage distributed to the information 
recording layer can be set within the operating voltage range 
of the liquid crystal used. This recording method makes 
planar analog recording possible, and enables information to 

20 be recorded with high resolution. The exposure pattern is 
retained in the form of a visible image by the alignment of 
the liquid crystals in the liquid crystal phase. 

A camera or laser may be used for recording information. 
When the camera is used, the information recording medium is 

25 used in place of photographic film used with an ordinary 
camera. In this case, either an optical shutter or an 
electrical shutter may be used. For color photography, light 
information is separated through a combined prism and color 



filter into R, G and B light components in the form of 
parallel beams , which are in turn recorded on three R, 
G and B information recording media to form one frame. 
Alternatively, the R, G and B images may be recorded on three 
discrete regions of one information recording medium to form 
one frame. 

Reference is here made to, for instance, a photoelectric 
sensor including a bisazo pigment-containing photoconductive 
layer on an ITO film formed on a glass substrate. Fig. 1 is 
a current vs. time graph of this photoelectric sensor when it 
is exposed to 20-lux green light at an applied voltage of 200 
volts. The exposed portion LI is more increased in 
conductivity than the unexposed portion L2. Fig. 2 is a 
simulated voltage vs. time graph for the exposed and 
unexposed portions of a liquid crystal recording layer of an 
information recording medium made up of liquid crystals, when 
the information recording medium is taken as a parallel 
circuit comprising a capacitor and a resistance. Since the 
exposed portion is higher in conductivity than the unexposed 
portion, the voltage applied to the liquid crystal layer is 
much more increased, so that the liquid crystals at the 
exposed portion can be aligned to record an image. 

Therefore, unless the conductivity difference between 
the exposed and unexposed portions shown in Fig. 1 reaches a 
certain value, it is then impossible to record an image of 
good quality on the liquid crystal recording medium. 

When voltage is applied to the photoelectric sensor and 
liquid crystal recording medium in such a way, there are the 
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optimum values for the voltage applying time and applied 
voltage. For instance , when the voltage applying time is too 
long, no image can be recorded on the liquid crystal 
recording medium, because the liquid crystals at the 
5 unexposed portion are aligned, too. 

The voltage applying time may be extended by lowering 
the applied voltage. At too low an applied voltage, however, 
no image can again be recorded because the voltage of the 
liquid crystal recording medium at the unexposed portion does 

10 not reach the threshold voltage. 

As described above, it is required that when information 
is recorded, the application of voltage be finished within a 
prescribed time; that is, no effective recording of 
information is achieved even when the application of voltage 

15 is continued after an elapse of that time. 

In most cases, the voltage applying time, albeit varying 
depending on the characteristics of an photoelectric sensor 
or an information recording medium, is within 200 
milliseconds, often within about 30 milliseconds to about 50 

20 milliseconds. The voltage applying time is predominantly 

determined by the current value of the unexposed portion, and 
is hardly dependent on exposure intensity and exposure time. 

With silver halide photography that enables images to be 
recorded over a wide range of light intensity, it is possible 

25 to record an image of good quality by extending exposure time 
even when an image of low exposure intensity is recorded. 
Unless conditions are very severe, images of similar quality 
can be obtained either when film is exposed to weak light for 
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a long time or when film is exposed to intense light for a 
short time; that is f the reciprocity law can apply. 

Fig. 3 is a current vs. time graph when a photoelectric 
sensor is exposed to 6-lux light for 200 milliseconds at an 
5 applied voltage of 200 volts , and Figs. 4 and 5 show current 
value differences between the exposed and unexposed portions 
when the photoelectric sensor is exposed to 6-lux light and 
20 -lux light , respectively. 

When the photoelectric sensor is exposed to light at an 

10 intensity of 6 luxes, a photo-induced current corresponding 
to the difference between the unexposed and exposed portions 
can be obtained by continuing exposure for an extended time 
at much the same level as can be achieved by exposure at 20 
luxes, as can be seen from Fig. 4. 

15 However, such a photoelectric sensor cannot be used to 

record information by a prior art recording method wherein 
the application of voltage is started at the same time as 
exposure. The reason is that the voltage applying time (the 
time taken for the unexposed portion to reach the threshold 

20 voltage) is about 30 milliseconds to about 50 milliseconds. 
Within such a short time, it is impossible to record an image 
of good quality, because the current value obtained by 
exposure at 6 luxes is smaller than that by exposure to 20- 
lux light. 

25 With such a conventional method, no information can be 

recorded at a low exposure intensity. This is true of even 
when voltage is applied to the photoelectric sensor until the 
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voltage of the unexposed portion reaches the threshold 
voltage . 

The latitude of the recorded image often becomes narrow, 
although depending on voltage applying conditions. In this 
5 case, no sufficient expression of the subject is achieved due 
to some problems inclusive of washed-out highlights and flat 
shadow areas. 

In silver halide photography that is the most generally 
used image recording method, the reciprocity law can apply 

10 over a wide range. For instance, if the diaphragm is opened 
(or exposure intensity is enhanced) and the shutter is 
clicked at high speed, it is then possible to bring only a 
specific portion of the subject into focus and thereby shade 
off other portion of the subject. On the contrary, if the 

15 shutter is clicked at low speed upon the diaphragm stopped 

down, it is then possible to bring a wide range including the 
subject into focus. Thus, the reciprocity law can be 
satisfied by controlling shutter speed and f-number so that 
the same exposure quantity can be achieved. Furthermore, if 

20 shutter^speed-is-changed-depending~on expos ure ^rtere±ty^~~the 

same film can then be used to take a shot of an outdoor scene 
on a fine day or a night scene. 

When an image is recorded using the system of the 
present invention comprising a photoelectric sensor and a 

25 liquid crystal medium, however, the reciprocity law needed 
for photography fails, because no image can be recorded on 
the liquid crystal medium even when the exposure of the 
sensor to image light is continued after an elapse of the 
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voltage applying time; that is, the sensor cannot be exposed 
to light over an extended period of time. Nor can the 
reciprocity law apply even in a region where exposure time is 
extremely short. Thus, such reciprocity law failure offers 
5 problems when photographs of various subjects are taken under 
diverse conditions. 

SUMMARY OF THE INVENTION 

One object of the present invention is to enable 
information to be recorded on an information recording medium 
10 by an extended exposure when exposure intensity is low. 

Another object of the present invention is to enable 
images to be recorded over a wide latitude range. 

Still another object of the present invention is to 
enable various pieces of image information in a region where 
15 the reciprocity law fails to be recorded under diverse 
conditions by compensating for reciprocity law failures. 

Throughout the disclosure, the "image information" is 
understood to mean image-bearing information. Likewise, the 
"information or image light" is understood to refer to 
20 information- or image-bearing light. 

According to one aspect of the present invention, there 
is provided a photoelectric sensor including a 
photoconductive layer on an electrode and used to record 
information on an information recording medium, characterized 
25 in that when voltage is applied to said sensor after said 
sensor has been exposed to light with no voltage applied 
thereto or voltage of opposite polarity applied thereto, a 
photo-induced current is generated depending on exposure 
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quantity so that the information can be recorded on said 
information recording medium. 

According to another aspect of the present invention, 
there is provided a photoelectric sensor including a photo- 
5 conductive layer on an electrode and used to record 

information on an information recording medium, characterized 
in that said sensor is exposed to information light with 
voltage applied thereto, whereby the exposed portion is made 
higher in conductivity than the unexposed portion and the 

10 exposed portion is kept still higher in conductivity than the 
unexposed portion even after the exposure of said sensor to 
information light has been finished, and while said sensor 
remains exposed to information light or after the exposure of 
said sensor to information light has been finished, the 

15 application of voltage thereto is interrupted or voltage of 
opposite polarity is applied thereto, and then the original 
voltage is again applied thereto, whereby the resulting 
conductivity is made equal to that obtained by the continued 
application of voltage. 

20 Preferably, the present invention is further 

characterized in that when an electric field of 10 5 to 10 6 
V/m is applied to the photoelectric sensor, a current passing 
through the unexposed portion has a current density of 10" 4 
to 10- 7 A/cm 2 . 

25 According to a further aspect of the present invention, 

there is provided an image recording method wherein light 
information is recorded on an information recording medium by 
exposure to light information, characterized by use of the 
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above-def ined photoelectric sensor and an information 
recording medium having an information recording layer formed 
on an electrode, 

the electrode of at least one of said photoelectric 
5 sensor and said information recording medium being a 
transparent electrode, and 

said photoelectric sensor being opposed to said 
information recording medium on the optical axis with a gap 
located therebetween, or said photoelectric sensor and said 
10 information recording medium being stacked on each other with 
or without a dielectric interlayer located therebetween, 
so that after said sensor has been exposed to light 
information or while said sensor is being exposed to light 
information, the application of voltage between both said 
15 electrodes is started. 

Preferably , the present invention is further 
characterized in that the above information recording medium 
is a liquid crystal recording medium including on an 
electrode a liquid crystal-polymer composite material layer 
20 comprising liquid crystals and resin ♦ 

Preferably, the present invention is further 
characterized in that after an elapse of a certain time upon 
the exposure of the photoelectric sensor to light information 
finished, the application of voltage to both electrodes is 
25 started, thereby making the latitude of the recorded image 
wide* 

Preferably, the present invention is further 
characterized in that the period of time from the finish of 
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the exposure of the photoelectric sensor to light information 
to the start of the application of voltage to both electrodes 
is 0 to 500 milliseconds. 

According to a still further aspect of the present 
invention, there is an image recording method wherein light 
information is recorded on an information recording medium by 
exposure to information light, characterized by use of the 
above-defined photoelectric sensor and an information 
recording medium including an information recording layer 
formed on an electrode, 

the electrode of at least one of said photoelectric 
sensor and said information recording medium being a 
transparent electrode, and 

said photoelectric sensor being opposed to said 
information recording medium on the optical axis with a gap 
located therebetween, or said photoelectric sensor and said 
information recording medium being stacked on each other with 
or without a dielectric interlayer located therebetween, 

so that said sensor is exposed to light information, and 
while said sensor is being exposed to light information or 
after said sensor has been exposed to light information, the 
period of time wherein no voltage is applied to both said 
electrodes or the period of time wherein voltage of opposite 
polarity is applied to both said electrodes is provided. 

According to a still further aspect of the present 
invention, there is provided an image recording method 
wherein light information is recorded on an information 
recording medium by exposure to light information, wherein 
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the above-defined photoelectric sensor and an information 
recording medium having an information recording layer formed 
on an electrode are used, 

the electrode of at least one of said photoelectric 
5 sensor and said information recording medium being a 
transparent electrode, and 

said photoelectric sensor being opposed to said 
information recording medium on the optical axis with a gap 
located therebetween, or said photoelectric sensor and said 

10 information recording medium being stacked on each other with 
or without a dielectric interlayer located therebetween, 

so that said sensor is exposed to light information and 
voltage is applied between both electrodes of said sensor and 
said recording medium to record information thereon, 

15 characterized in that: 

the exposure of said sensor to image light and the 
application of voltage to both said electrodes are properly 
achieved in response to shutter speed, so that the 
reciprocity law can be satisfied over a wide range. 

20 Preferably, the present invention is further 

characterized in that f-number or exposure time is corrected 
on the basis of the predetermined relation between the 
shutter speed and the recording properties, so that the 
reciprocity law can be satisfied over a wide range. 

25 Preferably, the present invention is further 

characterized in that a reciprocity law failure is 
compensated for by starting the exposure of the above-defined 
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photoelectric sensor to image light prior to starting the 
application of voltage to both electrodes. 

Preferably, the present invention is further 
characterized in that the period of time wherein no voltage 
5 is applied to both electrodes or the period of time wherein 
voltage of opposite polarity is applied to both electrodes is 
provided while the above-defined photoelectric sensor is 
being exposed to image light or after the exposure of the 
photoelectric sensor to image light has been finished, 

10 thereby compensating for a reciprocity law failure. 

Preferably, the present invention is further 
characterized in that the application of voltage to both 
electrodes is started after an elapse of a certain time upon 
the exposure of the above-defined photoelectric sensor to 

15 image light finished. 

Preferably, the present invention is further 
characterized in that the applied voltage and/ or the voltage 
applying time are controlled, thereby compensating for a 
reciprocity law failure, 

20 According to a still further aspect of the present 

invention, there is provided an image recording system 
wherein light information is recorded on an information 
recording medium by exposure to information light, 
characterized by comprising a photoelectric sensor including 

25 an electrode and an information recording medium having an 
information recording layer formed on an electrode, 
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the electrode of at least one of said photoelectric 
sensor and said information recording medium being a 
transparent electrode, and 

said photoelectric sensor being opposed to said 
5 information recording medium on the optical axis with a gap 
located therebetween , or said photoelectric sensor and said 
information recording medium being stacked on each other with 
or without a dielectric interlayer located therebetween , and 
a mechanism for starting the application of voltage 

10 between both said electrodes after said sensor has been 

exposed to light information or while said sensor is being 
exposed to light information. 

According to a still further aspect of the present 
invention, there is provided an information recording system 

15 constructed from a one-piece type medium comprising a 

photoelectric sensor having a photoconductive layer stacked 
on a transparent electrode, an information recording medium 
having an information recording layer stacked on an electrode 
and an upper electrode, said photoelectric sensor being 

20 opposed to said information recording medium on the optical 
axis with a gap located therebetween , or said photoelectric 
sensor being stacked on said information recording medium 
with or without a dielectric interlayer located therebetween, 
wherein said photoelectric sensor is exposed to image light 

25 and voltage is applied between both said electrodes to record 
image or other information on said information recording 
medium in response to exposure quantity, characterized by 
further including means for measuring exposure intensity to 
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calculate exposure time and/or input means for exposure time, 
and having a function of controlling a shutter and a power 
source under proper conditions in response to the exposure 
time, thereby allowing the reciprocity law to be satisfied 
5 over a wide range of exposure time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a current vs. time graph showing the results, 
as measured, of a current passing through a photoelectric 
sensor exposed to light at the same time as voltage is 
10 applied thereto, 

Fig. 2 is a simulated voltage vs. time graph for the 
exposed and unexposed regions of a liquid crystal recording 
layer of an information recording medium made up of liquid 
crystals and resin for supporting them, when the information 
15 recording medium is takes as being a parallel circuit 
comprising a capacitor and a resistance, 

Fig. 3 is a current vs. time graph showing the results 
of the current value measured when a photoelectric sensor is 
exposed to 6 -lux light for 200 milliseconds at an applied 
20 voltage 200 volts, 

Fig. 4 is a current vs. time graph showing a current 
value difference between the exposed and unexposed portions 
of a photoelectric sensor when it is exposed to 6-lux light, 
Fig. 5 is a current vs. time graph showing a current 
25 value difference between the exposed and unexposed portions 
of a photoelectric sensor when it is exposed to 20-lux light, 

Fig. 6 is a sectional view for illustrating a 
photoelectric sensor, 



Fig. 7 is a sectional view illustrating an information 
recording system used with the method of the present 
invention, 

Fig. 8 is a view illustrating an information recording 
method for recording information on the information recording 
system of the present invention, 

Fig. 9 is graphs illustrating one example of the change 
in the voltage applied to a liquid crystal recording layer 
and a photoelectric sensor when voltage is repeatedly applied 
thereto , 

Fig. 10 is a view illustrating a method of recording 
image information by multiple exposure, 

Fig. 11 is a view illustrating how to measure the 
characteristics of the photoelectric sensor of the present 
invention , 

Fig. 12 is a graph illustrating the electrical 
properties of a photoelectric sensor, 

Fig. 13 is a graph showing a photo-induced current 
represented by a difference between light and dark currents, 

Fig. 14 is a graph showing the light and dark currents 
measured when there is a time lag between the voltage 
application and exposure start points, 

Fig. 15 is a graph showing the results of the photo- 
induced currents measured in different voltage applying and 
exposure modes, 

Fig. 16 is a graph showing one example of the results of 
the photo- induced currents measured when the photoelectric 
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sensor is exposed to light at a constant applied voltage and 
at a rectangular wave form of applied voltage , 

Fig. 17 is a graph showing another example of the 
results of the photo-induced currents measured when the 
5 photoelectric sensor is exposed to light at a constant 
applied voltage and at a rectangular wave form of applied 
voltage , 

Fig. 18 is a view showing an equivalent circuit of a 
liquid crystal recording medium , 
10 Fig. 19 is a view showing the ability of a photo- 

electric sensor to record information , 

Fig. 20 is a graph illustrating one example of the 
results of the photo-induced current measured in the case of 
the application of voltage after the finish of exposure , 
15 Fig. 21 is a graph illustrating another example of the 

results of the photo-induced current measured in the case of 
the application of voltage after the finish of exposure , 

Fig. 22 is a graph illustrating still another example of 
the results of the photo-induced current measured in the case 
20 of the application of voltage after the finish of exposure, 

Fig. 23 is a graph illustrating the results of a voltage 
difference between exposed and unexposed portions , as 
obtained by simulation , 

Fig. 24 is a graph illustrating the results of the 
25 photo-induced current measured when the photoelectric sensor 
is exposed to light at a varying illuminance , with voltage 
applied to the electrodes , 
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Fig. 25 is a view illustrating one construction of the 
image recording system for changing latitude , 

Fig. 26 is a view illustrating an image recording method 
wherein the period of time from the start of exposure to 
5 image light to the voltage application start is varied , 

Fig. 27 is a graph illustrating the results measured 
when an image is recorded by the method of Fig. 26 , 

Fig. 28 is a graph illustrating the results , as 
measured , of the photo- induced current obtained at an 
10 extended exposure time, 

Fig. 29 is a view showing a recording method wherein the 
photoelectric sensor is exposed to image light while voltage 
is being applied to the electrodes, 

Fig. 30 is a view illustrating a reciprocity law 
15 failure, 

Fig. 31 is a view illustrating a voltage applying and 
exposure method wherein the exposure of the photoelectric 
sensor to light is still continued while voltage is being 
applied to the electrodes or after the application of voltage 

20 to the electrodes has been finished, 

Fig. 32 is a view illustrating a voltage applying and 
exposure method wherein the exposure of the photoelectric 
sensor to light is started prior to the application of 
voltage to the electrodes, 

25 Fig. 33 is a plot showing the results, as measured, of 

the signals read when the photoelectric sensor is exposed to 
light at the same time as, and prior to, the application of 
voltage to the electrodes, 
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Fig. 34 is a view showing a recording method wherein the 
photoelectric sensor is exposed to image light before the 
application of voltage to the electrodes is started, 

Fig. 35 is a plot showing the results , as measured , of 
the signals read when the photoelectric sensor is exposed to 
image light at the same time as the application of voltage to 
the electrodes and before the application of voltage of the 
electrodes is started, 

Fig. 36 is a view illustrating a voltage applying and 
exposure method wherein the period of time from the exposure 
of the photoelectric sensor to image light to the start of 
the application of voltage is varied, 

Fig. 37 is a plot showing the results, as measured, of 
the signals read at a high applied voltage, 

Fig. 38 is a plot showing the results, as standardized, 
of transmittance between the unexposed and exposed portions 
in Fig. 37, 

Fig. 39 is a view illustrating a method for synchro- 
flash photography, 

Fig. 40 is a view illustrating a recording method 
wherein voltage is applied plural times to the electrodes 
while the photoelectric sensor is being exposed to light at 
an extended time, 

Fig. 41 is a view showing one construction of the image 
recording system of the present invention, 

Fig. 42 is a view showing a camera used according to the 
recording method of the present invention, 
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Fig. 43 is a view showing one example of a medium 
holder , 

Fig. 44 is a view showing one example of the sequence of 
images, 

5 Fig. 45 is a view showing another example of the 

sequence of images, and 

Fig. 46 is a view showing still another example of the 
sequence of images. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

10 The photoelectric sensor of the present invention 

includes a photoconductive layer stacked on an electrode. 
The photoconductive layer may then have a single-layer 
structure or a multilayer structure including a carrier 
generation layer and a carrier transport layer, which are 

15 stacked one upon another. The photoconductive layer 

generally functions such that when it is irradiated with 
light, photocarriers (electrons and holes) are generated in 
the irradiated portion, so that these carriers are movable 
across the width of the layer. By suitable combination of 

20 the photoconductive layer and electrode (as will be described 
later), semi-conductivity is imparted to the photoelectric 
sensor of the present invention. This enables an electric 
field or electric charge, which is given to an information 
recording medium upon the photoelectric sensor irradiated 

25 with light, to be amplified with time while it is irradiated 
with light. In addition, even after the irradiation of the 
photoelectric sensor with light has been finished, the 
sensor sustains the increased conductivity by a continued 
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application of voltage, so that a continued application of 
the electric field or charge to an associated information 
recording medium can be achieved. 

The photoelectric sensor of the present invention has 
5 sustained conductivity and an amplifying action. However, 
photosensitive materials so far known to have sustained 
conductivity have electrical insulating properties in 
themselves; that is, they can have sustained conductivity in 
the process of imparting conductivity to them as by 

10 irradiating them with light. On the other hand, the 
photoelectric sensor of the present invention has 
semiconductive properties in itself. This is an essential 
requirement for achieving the action of the present 
invention; in other wfcrds, the action of the present 

15 invention would not be achieved with electrical insulating 
materials . 

FIG. 6 is a sectional view for illustrating the photo- 
electric sensor. 

The photoelectric sensor 10 includes a photoconductive 
20 layer 13 on an electrode 12 formed on a substrate 11. The 
photoconductive layer 13 is made up of a carrier generation 
layer 14 and a carrier transport layer 15. Upon irradiated 
with light, the photoconductive layer generates photo- 
carriers such as electrons and holes in the irradiated 
25 portion, which are then movable across the width of the 

layer. Especially in the presence of an electric field, such 
effect becomes much more pronounced. 
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The carrier generation layer 14 comprises a binder resin 
and a carrier generation substance. Examples of the carrier 
generation substance usable in the present invention are 
cationic dyes, e.g., pyrylium dyes, thiapyrylium dyes, 
5 azulenium dyes, cyanine dyes, azulenium salt dyes, etc., 
squalium salt dyes, phthalocyanine pigments, perylene 
pigments, polycyclic quinone pigments, e.g., pyranthrone 
pigments, etc., indigo pigments, quinacridone pigments, 
pyrrole pigments, and azo pigments. Combinations of two or 
10 more of these dyes and pigments may be used in a single 

layer. Alternatively, two carrier generation layers may be 
provided, each layer containing a single carrier generation 
substance . 

The carrier generation layer may further contain an 
15 electron accepting substance, examples of which are 2,4,7- 
trinitrof luorenone , tetraf luoro-P-benzoquinone, tetracyano- 
quinodimethane, triphenylmethane , maleic anhydride, and 
hexacyanobutadiene , all mentioned for the purpose of 
illustration alone. 
20 For the binder resin, for instance, mention may be made 

of polyvinyl chloride resin, polyvinyl acetate resin, acrylic 
resin, polyester resin, polyvinyl formal resin, polyvinyl 
bytral resin, polystyrene resin, polycarbonate resin, 
polybutyl methacrylate resin, polyvinylidene chloride resin, 
25 ethyl cellulose resin, silicone resin, epoxy resin, phenol 
resin, melamine resin, ultraviolet curing resin, 
thermosetting resin, vinyl chloride-vinyl acetate copolymer 
resin, vinyl chloride-acrylic copolymer resin, vinyl 
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chloride-ethylene copolymer resin, acrylic-styrene copolymer 
resin, styrene-butadiene copolymer resin, and ethylene-vinyl 
acetate copolymer resin. 

The binder resin herein used should preferably have an 
5 average molecular weight of 1,000 to 100,000, because a 

binder resin having a higher molecular weight is poor in the 
ability to be coated. 

It is desired that the binder resin be mixed with the 
carrier generation substance in an amount of 0 to 10 parts by 

10 weight, preferably 0.3 to 1 part by weight per part by weight 
of the carrier generation substance. The electron accepting 
substance may be used at a molar ratio of 0.0001 to 10 moles 
per mole of the carrier generation substance. The carrier 
generation layer should preferably have a thickness of 0.01 

15 to 1 jjm, particularly 0.1 to 0.3 ym as measured upon drying. 

The carrier transport layer 15 is made up of a carrier 
transport substance and a binder. The carrier transport 
substance is a substance well capable of transporting 
carriers generated in the carrier generation layer. For 

20 instance, mention may be made of oxadiazole, oxazole, 

triazole, thiazole, triphenylmethane, styryl, pyrazoline, 
hydrazone, aromatic amine, carbazole, polyvinyl carbazole, 
stilbene, enamine, azine, butadiene, and polycyclic aromatic 
compounds. In particular, the carrier transport substance 

25 must be well capable of transporting holes. 

The preferable carrier transport substances are the 
butadiene and stilbene compounds, it is more preferable to 
use carrier transport materials disclosed in JP-A 62-287257, 
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58-182640, JP-A 48-43942, JP-B 34-5466, JP-A 58-198043, JP-A 
57-101844, JP-A 59-195660, JP-A 60-69657, JP-A 64-65555, JP-A 
1-164952, JP-A 64-57263, JP-A 64-68761, JP-A 1-230055, JP-A 
1-142654, JP-A 1-142655, JP-A 1-155358, JP-A 1-155357, JP-A 
1-161245, and JP-A 1-142643. 

Referring to how to combine the carrier generation 
substance with the carrier transport substance, for instance, 
it is preferable to combine the f luorenoneazo pigment (the 
carrier generation substance) with the stilbene or 
triphenyl amine compound (the carrier transport substance), or 
the bisazo pigment (the carrier generation substance) with 
the butadiene or hydrazone compound (the carrier transport 
substance ) . 

When electrons are transported as the carriers in place 
of holes, the electron transport substance disclosed in JP-A 
5-4721 may be used as the electron transport substance. For 
the binder resin, the same resins as mentioned in connection 
with the above carrier generation layer may be used. 
However, it is preferable to use polyvinyl chloride resin, 
polyvinyl acetate resin, acrylic resin, polyester resin, 
polyvinyl formal resin, polyvinyl bytral resin, polystyrene 
resin, polycarbonate resin, polybutyl methacrylate resin, 
polyvinyl idene chloride resin, ethyl cellulose xesin, 
silicone resin, epoxy resin, phenol resin, melamine resin, 
vinyl chloride-vinyl acetate copolymer resin, vinyl chloride- 
acrylic copolymer resin, vinyl chloride-ethylene copolymer 
resin, acrylic-styrene copolymer resin, styrene-butadiene 
copolymer resin, polyvinyl acetal resin such as ethylene- 
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vinyl acetate copolymer resin, and styrene resin. However , 
when the carrier transport substance also serves as a binder 
resin, it is unnecessary to use the binder resin. The binder 
resin used should preferably have an average molecular weight 
5 of 1,000 to 100,000, because a binder resin having a higher 
molecular weight is poor in the ability to be coated. 

It is desired that the binder resin be used in an amount 
of 0.05 to 1 part by weight per part by weight of the carrier 
transport substance. The carrier transport layer has 

10 preferably a thickness of 1 to 50 jjm, particularly 5 to 30 ym 
as measured upon drying. 

As already mentioned in connection with the carrier 
generation layer, the carrier transport layer may further 
contain an electron accepting substance at a molar ratio of 

15 0.0001 to 10 moles per mole of the carrier transport 

substance. The carrier transport layer having a thickness of 
1 to 50 jjm, as measured upon drying, may be formed by 
dissolving or dispersing the carrier transport substance, 
binder resin and electron accepting substance in the same 

20 solvent as mentioned in connection with the carrier 

generation layer, and coating the solution or dispersion on 
the carrier generation layer by the same coating technique, 
followed by drying. 

In particular, the photoelectric sensor of the present 
25 invention can have an increased sensitivity by the 

interaction between the carrier generation and transport 
layers. To improve the efficiency of generating carriers, it 
is effective to reduce the proportion of the binder resin in 
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the carrier transport layer. However, the reduction in the 
amount of the binder resin renders it difficult to make the 
carrier transport layer smooth and gives rise to a change in 
the efficiency of generating photocarriers on the interface 
5 of the carrier generation and transport layers; that is, 
unless the interface is smooth, no photoelectric sensor of 
high performance can be achieved. 

According to the present invention, it has been found 
that the sensitivity of a photoelectric sensor can be 

10 improved by mixing the carrier transport substance contained 
in the carrier transport layer with the carrier generation 
layer. The amount of the carrier transport substance mixed 
with the carrier generation layer is preferably 0.01 to 10 
moles, more preferably 0.1 to 1 mole per mole of the carrier 

15 generation substance. At less than 0.01 mole the carrier 
transport substance has no effect upon added, whereas at 
higher than 10 moles there is a reduced dark current which is 
unsuitable for the information recording method according to 
the present invention. 

20 It is here to be noted that the carrier transport 

substance mixed with the carrier generation layer may be 
identical with, or different from, the carrier transport 
substance used for the carrier transport layer stacked on the 
carrier generation layer. 

25 The electrode 12 must be transparent if the information 

recording medium to be described later is opaque. When the 
information recording medium is transparent, however, the 
electrode may be either transparent or opaque. The electrode 
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may be formed of materials that ensure a stable surface 
resistivity of 50 to 104 £2/cm2, for instance, a thin 
conductive film of metals such as zinc, titanium, copper, 
iron and tin, a conductive film of inorganic metal oxides 
5 such as tin oxide, indium oxide, zinc oxide, titanium oxide, 
tungsten oxide and vanadium oxide, a conductive film of 
organic materials such as quaternary ammonium salts, and so 
on. These materials may be used alone or in composite forms 
of two or more. Particular preference is, however, given to 

10 oxide semiconductors, and indium-tin oxide (ITO). 

The electrode 12 may be formed by suitable techniques 
such as evaporation, sputtering, CVD, coating, plating, 
dipping, and electrolytic polymerization. The film thickness 
of the electrode, which must be varied depending on the 

15 electrical characteristics of the electrode- forming material 
and the voltage applied for recording information, may be 
about 10 to 300 nm for an ITO film, for instance. The 
electrode may be formed either on the whole area between the 
substrate and the information recording layer or in 

20 conformity with the pattern according to which the photo- 
conductive layer is formed. 

The substrate 11 must be transparent if the information 
recording medium to be described later is opaque. When the 
information recording medium is transparent, however, the 

25 substrate may be either transparent or opaque. The substrate 
may have various forms such as card, film, tape or disk 
forms, and supports the photoelectric sensor with a certain 
strength. If the photoelectric sensor can be supported by 
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itself, it is unnecessary to use the substrate. Various 
materials having varying thicknesses may be used, provided 
that they have a certain strength enough to support the 
photoelectric sensor. For instance, use may be made of 
5 flexible materials such as flexible plastic films, or rigid 
materials such as glass sheets, plastic sheets such as 
polyester and polycarbonate sheets, and cards. 

It is here to be noted that if the electrode 12 is 
transparent, a layer having an ant iref lection effect may 

10 optionally be stacked on the surface of the substrate that is 
opposite to the surface thereof on which the electrode 12 is 
formed. Alternatively, the transparent substrate may be 
regulated in terms of film thickness, so that the anti- 
reflection effect can be achieved. Such an antiref lection 

15 layer may be used in combination with thickness regulation. 

The information recording method of the present 
invention will now be explained. Fig. 7 is a sectional view 
for illustrating the information recording system used with 
the method of the present invention. As illustrated, the 

20 photoelectric sensor 10 is stacked on an information 

recording medium 20 with a spacer 16 interposed between them. 

Reference will first be made to the information 
recording medium 20. The information recording medium 
according to the present invention includes an information 

25 recording layer made up of a liquid crystal-polymer composite 
material . 

The liquid crystal-polymer composite material comprises 
a resin phase and a liquid crystal phase, and is of a 
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structure having resin particles dispersed in the liquid 
crystal phase. The liquid crystal material may be smectic, 
chloesteric or nematic liquid crystals, or their mixture. In 
view of memory effect, it is preferable to use smectic liquid 
5 crystals because they remain so well aligned that information 
can be permanently carried. 

For the smectic liquid crystals, for instance, mention 
is made of liquid crystal materials showing a smectic A 
phase, e.g., cyanobiphenyl , cyanoterphenyl , phenylester and 

10 fluorine liquid crystal materials, all having a substance of 
liquid crystallinity with a long terminal carbon chain, 
liquid crystal materials showing a smectic C phase and used 
as ferroelectric liquid crystals, or liquid crystal materials 
showing smectic H, G, E, and F phases. 

15 Nematic liquid crystals may also be used, and may be 

mixed with smectic or cholesteric liquid crystals so as to 
achieve an enhanced memory effect. For instance, use may be 
made of known nematic liquid crystals such as Schiff 's base, 
azoxy, azo, phenyl benzoate, phenylcyclohexlic acid ester, 

20 biphenyl, terphenyl, phenylcyclohexane, phenylpyridine, 
phenyloxazine, polycyclic ethane, phenylcyclohexene, 
cyclohexylpyrimidine, phenyl, and tolane liquid crystals. 
Microcapsules of a mixture of the liquid crystal material 
with polyvinyl alcohol or the like., too, may be used. In 

25 view of contrast, it is preferable to select from liquid 

crystal materials one having large anisotropy of refractive 
index . 
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By way of example but preferably, the resin particle- 
forming material is an ultraviolet curing resin which is 
compatible with the liquid crystal material when it is in a 
monomer or oligomer state, or with a solvent common to the 
liquid crystal material when it is in a monomer or oligomer 
state. For such ultraviolet curing resins, for instance, 
mention may be made of acrylic or methacrylic esters. For 
such resins in a monomer or oligomer state, particular 
mention is made of poly functional monomers or polyfunctional 
urethanes such as dipentaerythritol hexaacrylate , 
trimethylolpropane triacrylate, polyethylene glycol 
diacrylate, polypropylene glycol diacrylate, isocyanuric acid 
(ethylene oxide modified) triacrylate, dipentaerythritol 
pentaacrylate, dipentaerythritol tetraacrylate , neopentyl 
glycol diacrylate and hexanediol diacrylate, and 
monofunctional monomers or oligomers such as nonylphenol 
modified acrylate, N-vinyl-2-pyrrolidone and 2-hydroxy-3- 
phenoxypropyl acrylate. 

Any desired solvent may be used, provided that it can be 
commonly used with the materials used herein. For instance, 
hydrocarbon solvents represented by xylene, halogenated 
hydrocarbon solvents represented by chloroform, alcohol 
derivative solvents represented by methyl cellosolve, and 
ether solvents represented by dioxane may be used. 

Examples of photo-curing agents usable to cure the 
ultraviolet curing resin are 2-hydroxy-2-methyl-l- 
phenylpropane-l-one ("Darocure 1173" manufactured by Merck & 
Co., Inc.), 1-hydroxycyclohexyl phenyl ketone ("Irgacure 184" 
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manuf actured by Ciba-Geigy , Ltd . ) , 1- ( 4-isopropylphenyl ) -2 - 
hydroxy- 2 -methylpropane-1 -one ("Darocure 1116" manufactured 
by Merck & Co., Inc.)/ benzyl dimethyl ketal ("Irgacure 651" 
manufactured by Ciba-Geigy, Ltd.), 2-methyl-l-[4-(methylthio) 
5 phenyl] -2 -morpholinopropanone-1 ("Irgacure 907" manufactured 
by Ciba-Geigy , Ltd.), a mixture of 2,4-diethylthioxanthone 
"Kayacure DETX" manufactured by Nippon Kayaku Co., Ltd.) and 
p-dimethylaminoethyl benzoate ("Kayacure EPA" manufactured by 
Nippon Kayaku Co., Ltd.), and a mixture of isopropylthio- ! 

10 xanthone ( "Qauntacure- ITX" manufactured by Wordblekinsop Co., 
Ltd.) and p-dimethylaminoethyl benzoate. However, 2-hydroxy- 
2-methyl-l-phenylpropane-l-one, which is liquid, is 
particularly preferable in view of compatibility with the 
liquid crystal material and polymer- forming monomer or 

15 oligomer. 

It is preferable to use the liquid crystal and resin { 
materials at such a ratio that the liquid crystal content is 
10% to 90% by weight, more particularly 40% to 80% by weight. 
At less than 10% by weight, there is a lowering of light 
20 transmittance even when the liquid crystals of the liquid 
crystal phase are aligned by recording information, whereas 
at higher than 90% by weight, the liquid crystals bleed, so 
making the recorded image uneven. By allowing the 
information recording phase to contain a large amount of 

i 

25 liquid crystals, the contrast ratio can be improved, and the 
operating voltage can be lowered as well. 

The information recording layer may be formed by 
dissolving or dispersing the resin- forming material, liquid 
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crystal material , photo-curing agent and other components in 
a solvent to prepare a mixed solution, coating the solution 
on an electrode by suitable coating techniques using a blade, 
roll or spin coater, and curing the resin-forming material by 
5 light or heat. If required, a leveling agent may be added to 
the coating solution to improve its ability to be coated and 
the surface properties of the resulting film. 

To form the information recording layer, it is required 
to heat the mixed solution of the resin-forming material and 

10 liquid crystal material at a temperature at which the mixed 
solution maintains its isotropic phase, and to completely 
dissolve the liquid crystal and ultraviolet-curing resin- 
forming material in each other, thereby obtaining an 
information recording layer in which the resin and liquid 

15 crystal phases are uniformly dispersed in each other. If the 
ultraviolet curing of the resin occurs at a temperature lower 
than that at which the liquid crystal shows an isotropic 
phase , there is then a problem that the liquid crystal phase 
separate largely from the resin material phase. That is, the 

20 liquid crystal domain grows too much to allow the skin layer 
to be completely formed on the surface of the information 
recording layer. This in turn causes the liquid crystal to 
bleed or the ultraviolet curing resin to be matted, so making 
it difficult for the liquid crystal recording layer to accept 

25 information accurately, in the worst case, the ultraviolet 
curing resin fails to retain the liquid crystal, and thereby 
fails to form any information recording layer. On the other 
hand, if heating is needed for maintaining the isotropic 
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phase when the solvent is evaporated, the wettability of the 
mixed solution with respect to the electrode in particular 
lowers , so failing to make the information recording layer 
uniform. 

5 A fluorine type of surface active agent is preferably 

added to the mixed solution for the purpose of maintaining 

its wettability with respect to the electrode and forming a 

skin film on the surface of the resin. Examples of the 

surface active agent used herein are Fluorad FC-430 and FC- 
10 431 (manufactured by Sumitomo 3M K.K.), N-(n-propyl)-N-(|3- 

acryloxyethy 1 ) -perf luorooctylsulfonic acid amide (EF-125M 

manufactured by Mitsubishi Material Co., Ltd.), N- ( n-propy 1 ) - 
N- ( p -met hacryloxyethyl) -perf luorosulfonic acid amide (EF-135M 

manufactured by Mitsubishi Material Co., Ltd.), perfluoro- 
15 octanesulfonic acid (EF-101 manufactured by Mitsubishi 
Material Co., Ltd.), perf luorocaprylic acid (EF-201 
manufactured by Mitsubishi Material Co., Ltd.), and N-(n- 
propyl)-N-perf luorooctanesulfonic acid amide ethanol (EF-121 
manufactured by Mitsubishi Material Co., Ltd.), as well as 

20 EF-102, EF-103, EF-104, EF-105, EF-112, EF-121, EF-122A, EF- 
122B, EF-122C, EF-122A3, EF-123A, EF-123B, EF-132, EF-301, 
EF-303, EF-305, EF-306A, EF-501, EF-700, EF-201, EF-204, EF- 
351, EF-352, EF-801, EF-802, EF-125DS, EF-1200, EF-L102, EF- 
L155, EF-L174 and EF-L215, all manufactured by Mitsubishi 

25 Material Co., Ltd. Additional mention is made of 3-(2-per- 
fluorohexyl)ethoxy-l ,2-dihydroxypropane (ME-100 manufactured 
by Mitsubishi Material Co., Ltd.), N-n-propyl-N-2, 3-di- 
hydroxypropylperf luorooctylsulfonamide (MF-110 manufactured 
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by Mitsubishi Material Co., Ltd.), 3-(2-perf luorohexyl) 
ethoxy-l,2-epoxypropane (MF-120 manufactured by Mitsubishi 
Material Co., Ltd.), N-n-propyl-N-2 ,3-epoxypropylperf luoro- 
octylsulfonamide (MF-130 manufactured by Mitsubishi Material 
5 Co., Ltd.), perfluorohexylethylene (MF-140 manufactured by 
Mitsubishi Material Co., Ltd.), N- [ 3 -trimethoxysilyl) propyl] 
perf luoroheptylcarboxylic acid amide (MF-150 manufactured by 
Mitsubishi Material Co., Ltd. ), N-( 3 -trimethoxysilyl) propyl) 
perf luoroheptyl sulfonamide (MF-160 manufactured by Mitsubishi 

10 Material Co., Ltd.), etc. The fluorine type of surface 

active agent is used in an amount of 0.1% by weight to 20% by 
weight with respect to the total amount of the liquid crystal 
and resin-forming materials. 

The coating solution used to form the information 

15 recording layer has preferably a solute content of 10% by 
weight to 60% by weight. By properly determining curing 
conditions, i.e., the type and concentration of resin, the 
layer coating temperature and the ultraviolet curing 
condition, it is possible to form a good-enough skin layer 

20 consisting only of a resin layer free from any liquid crystal 
phase as an outer surface layer. It is thus not only 
possible to increase the proportion of the liquid crystal 
material used in the information recording layer but also 
possible to prevent the bleeding of the liquid crystals. 

25 Although the ultraviolet curing resin materials have 

been described as resin materials, it is also possible to use 
thermosetting resin materials which are compatible with a 
solvent common to the liquid crystal material, for instance, 



-35- 

acrylic resin , methacrylic resin , polyester resin , 
polystyrene res in , copolymers composed mainly of these 
resins , epoxy resin, silicone resin, etc. 

The thickness of the information recording layer, 
5 because of having an influence on definition, is preferably 
in the range of 0.1 to 10 /im, especially 3 ym to 8 pirn as 
measured upon dried. Within this thickness range, the 
information recording layer can be operated at a low voltage 
yet with high definition. At too small a thickness the 
10 contrast of the information recording portion becomes low, 
whereas at too large a thickness the operating voltage 
becomes high. 

When the information recording layer can be supported by 
itself, the substrate can be omitted; that is, an ITO or 

15 other film can be stacked on the recording layer as by 
evaporation or sputtering with neither cracking nor a 
conductivity drop, because the skin layer has been formed on 
the surface of the recording layer. In this case, it is 
preferable that the information recording medium is 

20 fabricated by providing an electrode on the information 

recording layer located on a provisional substrate and then 
removing the provisional substrate from the information 
recording layer. 

An electrode 22 is stacked on a substrate 21 of the 

25 information recording medium, and an information recording 
layer 23 is formed on the electrode. The electrode 22 is 
formed of the same material as the electrode 12 of the 
photoelectric sensor already mentioned, and is formed on the 
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substrate 21 in the same stacking manner as already 
mentioned . 

This information recording medium is opposed to the 
above photoelectric sensor , with a spacer 16 interposed 
5 between them, as shown in Fig. 7, and both electrodes 12 and 
22 are connected to each other through a voltage source V, 
thereby constructing a first information recording system. 
In this system, at least one of the electrodes 12 and 22 may 
be transparent. 

10 The spacer is preferably formed using a resin film such 

as that of polyester such as polyethylene terephthalate, 
polyimide, polyethylene, polyvinyl chloride, polyvinyl idene 
chloride, polyacrylonitrile, polyamide, polypropylene, 
cellulose acetate, ethyl cellulose, polycarbonate, 

15 polystyrene or polytetraf luoroethylene. It may also be 

formed by the coating and drying of a solution containing one 
of the above resins. Alternatively, the spacer may be formed 
by the evaporation of a metal material such as aluminum, 
selenium, tellurium, gold or platinum, or an inorganic or 

20 organic compound. Spacer thickness defines an air gap 

distance between the photoelectric sensor and the information 
recording medium and has an influence on the distribution of 
the voltage applied to the information recording layer, and 
so is preferably up to 100 pirn, more preferably 3 /im to 30 /jm. 

25 As mentioned above, the information recording system of 

the present invention may be constructed by arranging the 
photoelectric sensor and information recording medium with a 
gap located between them. Alternatively, it may be 
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constructed by stacking the photoelectric sensor directly on 
the information recording medium. Still alternatively , it 
may be of a one-piece type constructed by forming an 
insulating dielectric layer on the photoconductive layer of 
5 the photoelectric sensor and then forming the information 
recording layer and upper electrode thereon. 

The dielectric layer is preferably formed by stacking an 
inorganic material such as Si02, Ti02, Ce02, AI2O3, Ge02, 
Si3N4, A1N or TiN on the photoconductive layer by suitable 

10 techniques such as evaporation, sputtering or chemical vapor 
deposition (CVD), or alternatively stacking on the photo- 
conductive layer an aqueous solution of a water-soluble resin 
less compatible with an organic solvent , e.g., polyvinyl 
alcohol, aqueous polyurethane or water glass by suitable 

15 coating techniques such as spin coating, blade coating or 
roll coating. Additionally, use may be made of a fluoro- 
carbon resin that can be coated on the photoconductive layer. 

¥ 

In this case, a solution of the fluorocarbon resin in a 
fluorine type solvent may be coated on the photoconductive 

20 layer by spin coating or stacked on the photoconductive layer 
as by blade or roll coating. 

For the fluorocarbon resin that can be coated on the 
photoconductive layer, it is preferable to use a fluorocarbon 
resin disclosed in JP-A 1-131215 or an organic material 

25 capable of forming a film in a vacuum system, e.g., poly- 
para-xylene . 

The method of recording information on the information 
recording system according to the present invention will now 
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be explained with reference to an arrangement wherein the 

photoelectric sensor and information recording medium are 
arranged with a gap located between them. Fig. 8 is a view 
that illustrates the method of recording information using 
5 the photoelectric sensor of the present invention. 

As illustrated , the information recording system 
includes a controller 18 designed to control the application 
of voltage such that voltage is applied between the 
electrodes 12 and 22 upon exposure of the photoelectric 

I 

10 sensor to information light 17 , voltage is intermittently fed 
to the electrodes 12 and 22 during exposure of the 

photoelectric sensor to information light 17, or voltage is I 
again applied to the electrodes 12 and 22 upon the finish of 
application of voltage. Photocarrier generated in the j 
15 portion of the photoconductive layer (consisting of the 

i 

carrier generation and transport layers 14 and 15) on which ! 
the light is incident are moved by an electric field created 
by both the electrodes, so that the redistribution of the 
voltage can occur. This in turn causes the liquid crystals 
20 in the liquid crystal phase of the information recording 1 
layer to be so aligned that information can be recorded on 

the information recording layer according to the pattern of I 

i 

information light 17. It is here to be understood that while j 
the information light 17 is incident on the photoelectric 
25 sensor, voltage may be applied to the electrodes for a given 
time. 

The operation voltage and its range vary with liquid 
crystals. Thus, when the voltage to be applied and the 

! 
i 
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voltage applying time are to be predetermined , it is 
preferable to make proper determination of the voltage 

distribution in the information recording medium so that the , 

) 
i 

voltage distributed to the information recording layer can be ' 
5 set within the operating voltage range of the liquid crystal 

i 

used. This recording method makes planar analog recording 
and liquid crystal level recording possible, and enables 
information to be recorded with high resolution. The 
exposure pattern is retained in the form of a visible image 
10 by the alignment of the liquid crystals in the liquid crystal 
phase. 

i 

A camera or laser may be used for recording information. | 

When the camera is used, an information recording medium is | 

I 

used in place of photographic film used with an ordinary ! 

15 camera. In this case, either an optical shutter or an 

electrical shutter may be used. For color photography, light 
information is separated through a combined prism and color 
filter into R, G and B light components in the form of 
parallel beams, which are in turn recorded on three R, 

20 G and B information recording media to form one frame. 

Alternatively, the R, G and B images may be recorded on three 
different regions of one information recording medium to form 
one frame. 

For the laser recording mode, argon laser (514.488 nm) , { 
25 helium-neon laser (633 nm) and semiconductor laser (780 nm, 
810 nm, etc.) may be used as light sources. Exposure of the 
photoelectric sensor to laser is achieved by scanning, 
corresponding to image, character, code or line drawing 
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signals. Image or other analog recording is achieved by 
modulating the intensity of laser light , while digital 
recording, like character, code or line drawing recording, is 
achieved by on/off control of laser light. An image 
5 comprising an array of halftone dots is formed by placing 
laser light under on/off control using a dot generator. 

Upon removal of the information recording medium, the 
light information recorded thereon is reproduced by 
transmitted light. At the information-recorded portion the 

10 liquid crystals are so aligned in the direction of the 
electric field that light can be transmitted through it, 
whereas at the portion with no information recorded light is 
scattered, so that both portions can be in good contrast with 
each other. The information recorded on the recording 

15 information system may also be read by reflected light. 

The information recorded by the alignment of the liquid 
crystals is visibly readable information, which may be 
magnified through a projector. If laser scanning or a CCD is 
used, this information may then be read by transmitted or 

20 reflected light with high precision. If required, light 
scattering may be avoided by use! of schlieren optics. 

The information recording medium of the information 
recording system according to the present invention is 
designed to record electrostatic information by liquid 

25 crystal alignment in a visible form. By selection of a 
suitable combination of liquid crystals with resin, the 
information once made visible by liquid crystal alignment is 
not made to vanish or remain memorized. Upon heated to a 



41 



high temperature in the vicinity of the isotropic phase 
transition temperature, the thus memorized information can 
vanish, so that the information recording layer can be again 
used for recording information, 
5 The photoelectric sensor of the present invention is 

well fit for recording information on an information 
recording system including an information recording layer 
formed of a liquid crystal-polymer composite material, as 
mentioned above, but may be applied to other information 

10 recording media as well. These information recording media, 
for instance, may be an electrostatic information recording 
medium including an information recording layer formed of an 
insulating layer of resin excellent in charge retainability 
such as fluorocarbon resin, wherein information is stored in 

15 the form of electrostatic charges and electrostatic 

information is reproduced by toner development or potential 
reading, as typically set forth in JP-A 4-70842, JP-A 4- 
46347, JP-A 3-7942 and JP-A 4-73769, and an information 
recording medium including an information recording layer 

20 formed of a thermoplastic resin layer wherein, as mentioned 
just above, information is stored on the surface in the form 
of electrostatic charges so that it can be stored by heating 
in the form of a frost image, and the thus stored information 
is reproduced in the form of a visible image, as typically 

25 disclosed in JP-A 3-170985, JP-A 3-170984 and JP-A 3-192288. 

In its as-made state, the photoelectric sensor according 
to the present invention cannot be used for the recording 
method according to the present invention, because it has no 
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semi- conductivity in that state. To allow the photoelectric 
sensor to be used according to the present invention, it must 
be allowed to stand alone for a given time or longer. This 
then enables the photoelectric sensor to show semi- 
5 conductivity even in a dark place. Prior to use, the whole 
surface of the photoelectric sensor may otherwise be 

* 

uniformly exposed to a sufficient quantity of light. 

With the photoelectric sensor of the present invention, 
it is possible to record information with good-enough 

10 contrast by varying the voltage application and exposure 
start points, even when it is exposed to light of low 
intensity. It is also possible to record information at the 
optimum applied voltage within the optimum voltage applying 
time, because the time at which the potential applied to the 

15 liquid crystal recording layer reaches a maximum varies 
depending on the voltage application and exposure start 
points . 

In the photoelectric sensor of the present invention, 
there is a conductivity difference between the exposed and 

20 unexposed portions depending upon voltage applying modes, one 
mode wherein after voltage is applied to the sensor upon, or 
at the same time, exposure of the sensor to light, the 
application of voltage to the sensor is interrupted and then 
resumed, and another mode wherein after voltage is applied to 

25 the sensor upon, or at the same time, exposure of the sensor 
to light, the application of voltage of opposite polarity is 
followed by the application of voltage. On the other hand, 
when the photoelectric sensor is exposed to light to resume 
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the application of voltage while the application of voltage 
is interrupted or the voltage of opposite polarity is applied 
to the sensor, the conductivity of the exposed portion is 
increased , as in the case where the application of voltage is 
continued. 

By repeating the application of voltage it is also 
possible to record image information with high-enough 
contrast. By the first application of voltage with exposure 
of the sensor to light, the voltage of the unexposed portion 
of the liquid crystal recording layer has the threshold 
value , so that the voltage of the liquid crystal recording 
layer can be lowered either by interrupting the application 
of voltage just after the liquid crystal alignment starts, or 
the application of a voltage lower than the first applied 
voltage or a voltage of opposite polarity. After an elapse 
of some time in this state, voltage is again applied to the 
sensor and the application of the voltage is continued until 
the voltage of the unexposed portion has the threshold value. 
In the state where the application of voltage is interrupted 
or the voltage of opposite polarity is applied to the sensor , 
the voltage of opposite polarity is often applied to the 
sensor. By resuming the application of voltage, however, 
much more voltage can be applied to the exposed portion of 
the liquid crystal recording layer to enable information to 

r 

be recorded thereon, because there is a conductivity 
difference between the unexposed and exposed portions. 

An example of the change of the voltage applied to the 
liquid crystal recording layer and photoelectric sensor by 
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the repeated application of voltage is shown in Fig. 9 with 
reference to an information recording system wherein the 
photoelectric sensor is opposed to the information recording 
medium with an air gap located between them. However, it is 
5 to be understood that even with an information recording 
system wherein the photoelectric sensor and liquid crystal 
recording medium are stacked one upon another with or without 
a dielectric interlayer located between them, it is possible 
to record information by the same voltage applying method as 

10 mentioned above. 

An account will now be given of how to record at least 
two items of image information by multiple exposure, using 
the photoelectric sensor. Fig. 10 illustrates how to record 
two items of image information. The photoelectric sensor is 

15 exposed to one image light for a time tl prior to applying 
voltage thereto, and voltage is applied to the photoelectric 
sensor for a time t3 simultaneously with exposure of the 
sensor to another image light for a time t2. In this way, at 
least two items of information such as a picture and 

20 characters can be superposed one upon another in the form of 
one image. Thus, at least two items of image information may 
be recorded on the same position of the liquid crystal 
recording medium while they are superposed one upon another, 
or they may be recorded on discrete positions of the liquid 

25 crystal recording medium. 

By recording plural items of image information in a 
single voltage applying operation, the second image 
information can be recorded without putting the first 
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recorded image information out of order. Although no 
limitation is placed on the number of image information to be 
superposed one upon another , it is required that image 
recording be made within a relatively short period of time, 
5 because the first recorded image information often vanishes 
when the time interval between the first and second recording 
step is too long. 

Since image information decays with time, it is required 
to regulate or control exposure time, etc., so as to record 

10 each image information at equal intensity. 

To record information such as an image or characters by 
means of laser, the photoelectric sensor is scanned with 
laser light. By scanning the photoelectric sensor with laser 
light while it is opposed to the liquid crystal recording 

15 medium, it is possible to write image or character 

information on the photoelectric sensor. After writing has 
been finished, voltage is applied between the two electrodes 

of the photoelectric_sensor-and_liquid_crystal-recording 

medium, so that the image can be recorded on the liquid 

20 crystal recording layer. When laser light is used, it is 
prima facie possible to thermally write information on the 
liquid crystal recording medium, but a problem with thermal 
writing is that no image of high resolution can be written on 
the liquid crystal recording medium due to heat diffusion. 

25 However, if information is written on the photoelectric 

sensor and recorded on the liquid crystal recording medium 
with the application of voltage, it is then possible to 
achieve a recorded image of high resolution. 
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Example 1 

An ITO film of 100 nm in thickness was sputtered on a 
well washed glass substrate of 1.1 mm in thickness to obtain 
an electrode layer. 
5 Then, 3 parts by weight of a bisazo pigment of the 

structure given below, 0.75 parts by weight of a vinyl 
chloride-vinyl acetate copolymer, 0.25 parts by weight of 
polyvinyl acetate, 98 parts by weight of 1,4-dioxane and 98 
parts by weight of cyclohexanone were mixed together and 
10 dispersed in each other in a paint shaker for 6 hours to 

prepare a coating solution. The coating solution was spin - 
coated on the above electrode layer at 1,400 rpm for 0.4 
seconds, and then dried at 100 °C for 1 hour to obtain a 
carrier generation layer of 300 nm in thickness. 




A coating solution obtained by mixing together 1 part by 
weight of a carrier transport substance or a compound of the 
following structure, 4 parts by weight of polystyrene resin, 
25 22 parts by weight of 1,1,2-trichloromethane and 14 parts by 
weight of dichloromethane was spin-coated on the above 
carrier generation layer at 400 rpm for 0.4 seconds, and 
dried at 80 °c for 2 hours to obtain a carrier transport 



47 



layer. In this way, there was obtained a photoelectric 
sensor including a 20-^m thick photoconductive layer 
consisting of the carrier generation and transport layers. 
The thus fabricated photoelectric sensor was used after aged 
5 at a relative humidity of 60% or less in a dark place for 3 



10 



days. 



C=CH-CH=C j k 
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How to measure the characteristics of the photoelectric 
sensor according to the present invention is illustrated in 
FIG. 11. The photoelectric sensor 10 includes a transparent 

15 electrode 12 on a substrate 11. The transparent electrode 
includes thereon a photoconductive layer 13 consisting of 
carrier generation and transport layers, and the photo- 
conductive layer includes thereon a gold electrode 31 over an 
area of 0.16 cm 2 . Green light from a light source 32 through 

20 a filter 33 is directed to the photoelectric sensor 10 

through a shutter 35 the clicking of which are controlled by 
a pulse generator 34. The pulse generator also controls the 
voltage and voltage applying time of a power source 36, which 
applies direct current between the gold electrode 31 and the 

25 transparent electrode 12 such that the transparent electrode 
is of positive polarity. A voltage across a resistance 
connected to the gold electrode was used to measure a photo- 
induced current on an oscilloscope 37. 
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At the same time as the start of a 3 3 -millisecond 
exposure at an exposure intensity of 20 luxes , a voltage of 
200 volts is applied to the photoelectric sensor. The 

i 

resulting current LI (light current) passing through the 
5 photoelectric sensor is shown in Fig. 12 together with a ! 
current L2 passing through the photoelectric sensor when it 
is exposed to no light f and a photo-induced current 

represented by a difference between the light and dark 1 
currents is shown in Fig, 13. The photo-induced current 
10 continues to increase during exposure, and decays gently at 
the applied voltage even after the exposure has been 
finished; in other words, this current continues to flow over 

t 

a sufficient period of time. ! 
Referring now to Fig. 14 f there are shown the light and 

i 

15 dark current data obtained when there is a time lag between 

I 

the voltage application start point and the exposure start ! 
point. As in the case of Fig. 12 , the exposure time and 
intensity were 20 luxes and 33 msec, but a voltage of 200 
volts was applied to the photoelectric sensor at the same 
20 time as the exposure thereof to light was finished. Fig. 14 
reveals that when the exposure of the photoelectric sensor to 
light is finished before the voltage is applied thereto, 1 
there is a conductivity difference between the exposed and 
unexposed portions. 

25 The photo-induced current data obtained when the i 

photoelectric sensor is exposed to light at an applied 
voltage according to the above-described two methods are 
shown in Fig. 15. In both methods the photoelectric sensor 
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was exposed to 20-lux light for 33 msec, but in one method 
(A) a voltage of 200 volts was applied thereto at the same 
time as the start of exposure, while in another method (B) a 
voltage of 200 volts was applied thereto at the same time as 
5 the finish of exposure. The photo-induced current 

represented by the difference between the light and dark 
currents is independent on the exposure and voltage 
application start points; that is, it is dependent on the 
exposure time, and so has a substantially equal value at the 

10 applied voltage. It is thus unnecessary to apply voltage to 
the photoelectric sensor at the same time as the start of 
exposure or just after the finish of exposure. In other 
words, even when voltage is applied to the photoelectric 
sensor during exposure or after an elapse of some time from 

15 the finish of exposure, similar results are obtainable. 

In this example, the photo-induced current is described 
as having an almost equal value, but the photo-induced 
current is not always required to have an equal value; in 
some cases, the photo-induced current varies depending on the 

20 exposure and voltage application start points. Even in such 
cases, the photoelectric sensor in which the exposed portion 
becomes higher in conductivity than the unexposed portion 
when voltage is applied thereto after the finish of exposure 
can be used with the information recording method of the 

25 present invention. 
Example 2 
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The characteristics of the photoelectric sensor were 
measured following Example 1 with the exception that voltage 
was applied thereto as follows. 

The photoelectric sensor was exposed to 20-lux light for 
5 33 milliseconds at a constant applied voltage of 200 volts , 
and at a rectangular wave form of applied voltage of 200 
volts- The resulting current data are shown in Fig. 16. The 
application of the rectangular wave to the sensor was carried 
out every 50 msec. 

10 The currents obtained at the constant applied voltage 

are shown by broken lines , and the currents obtained at the 
rectangular wave form of applied voltage by solid lines. 

At no applied voltage no current flows. Either at the 
constant applied voltage of 200 volts or at the rectangular 

15 wave or pulse form of applied voltage of 200 volts, however , 
the currents have an almost equal value. Even in the cycle 
in which the finish of the application of voltage is followed 
by resuming the application of voltage, the obtained currents 
have substantially the same value as in the case where the 

20 application of 200 volts is continued. 

In the above example, the voltage is described as being 
zero while the pulse form of voltage is applied to the 
photoelectric sensor. Even when voltage of opposite polarity 
is applied to the sensor while the pulse form of voltage is 

25 applied thereto, however, the current has a value equal to 
that obtained when a constant voltage is applied thereto, if 
the voltage of 200 volts is applied thereto as mentioned 
above, where the voltage of opposite polarity is applied to 
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the sensor, a current of opposite polarity flows there- 
through. In this case, there is no conductivity difference 
between the exposed and unexposed portions. 

i 

As mentioned above, the photoelectric sensor, when 5 
5 designed such that either when a constant voltage is applied : 
thereto or when a pulse form of voltage is applied thereto, 
the current measured has an almost equal value, can be used 
with the information recording method according to the j 
present invention. The photoelectric sensor, even when 
10 designed such that whether during exposure or after the I 
finish of exposure, the exposed portion is different from, 
and higher than, the unexposed portion in terms of 

^ 

conductivity, may also be used with the information recording 

method of the present invention. ! 

i 
i 

15 Example 3 j 

The photoelectric sensor was exposed to 12 -lux light for 

i 

an exposure time of 500 msec. In Fig. 17, the current 
obtained when a constant voltage of 200 volts was 
continuously applied thereto as in Example 2 is shown by a 

20 broken line, and the current obtained when the application of 
a rectangular wave form of voltage thereto was continued for 
50 msec, and then interrupted for 50 milliseconds by a solid j 
line. As in Examples 1 and 2, the photo-induced current 
continues to increase during exposure in the state where a 

25 constant voltage is applied to the sensor. When the 

rectangular wave voltage in a pulse form is applied to the 
sensor, however, the photo-induced current is found to 
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increase during exposure even at an applied voltage of 0 

volt. 

Example 4 

The photoelectric sensor was used with a liquid crystal 
5 recording medium functioning as the information recording 
medium. The ability of the sensor to record information in 
this case was measured. As shown in Fig. 18 , the liquid 
crystal recording medium may be expressed as a parallel 
circuit consisting of a resistance (Rlc) and a capacitor 

10 (Clc)/ and the optical sensor may be expressed as a parallel 
circuit consisting of a resistance (Rps) and a capacitor 
(Cps) as well. The photoelectric sensor had a thickness of 
10 /im, the liquid crystal recording medium had a capacity of 
1,000 pF/cm 2 and an electrical resistance of 120 MQ, and the 

15 spacing between the photoelectric sensor and liquid crystal 
recording medium was 10 ym. The photoelectric sensor was 
exposed to 20-lux light for 1/30 seconds while 730 volts were 
applied between the electrode of the sensor and the electrode 
of the liquid crystal recording medium. The results found 

20 from the obtained data are shown in Fig. 19. 

Just after the application of voltage , the voltage is 
distributed according to the capacity ratio of the photo- 
electric sensor and liquid crystal recording medium. 
Thereafter, this voltage distribution varies due to the 

25 resistance components of the photoelectric sensor and liquid 
crystal recording medium, resulting in an increase in the 
voltage of the liquid crystal recording medium. Because the 
photoelectric sensor varies in conductivity between the 
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exposed and unexposed portions, much more voltage is applied 
to the liquid crystal recording medium at the exposed portion 
than at the unexposed portion. 

At higher than the threshold voltage , the liquid crystal 
5 recording medium increases in transmittance because the 

liquid crystals are excessively aligned in the direction of 
the electric field. Consequently, the voltage of the liquid 
crystal recording medium reaches the threshold voltage more 
earlier at the exposed portion than at the unexposed portion. 

10 Thus, when the application of voltage is interrupted upon the 
voltage of the unexposed portion reaching the threshold value 
at which the liquid crystals start to align, the exposed 
portion to which a voltage higher than the threshold value 
has been applied so that the liquid crystals have been 

15 aligned differs from the unexposed portion in terms of 

transmittance, and this state is maintained even after the 
finish of the application of voltage so that information can 
be recorded thereon. 
Example 5 

20 The photo- induced current represented by the difference 

between the light and dark currents was measured following 
Example 2 with the exception that the photoelectric sensor 
was exposed to 6-lux light for 200 msec, and a voltage of 
200 volts was then applied thereto simultaneously with the 

25 finish of exposure. The results are shown in Fig. 20, in 

which the hatched region shows the photo-induced current for 
50 milliseconds after the start of the application of voltage 
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ef fective for recording information on the liquid crystal 
recording medium. 
Example 6 

The photo-induced current represented by the difference 
5 between the light and dark currents was measured following 
Example 5 with the exception that the photoelectric sensor 
was exposed to 6-lux light for 200 msec, and a voltage of 
200 volts was then applied thereto 150 milliseconds after the 
start of exposure. The results are shown in Fig. 21, in 

10 which the hatched region shows the photo- induced current for 
50 milliseconds after the start of the application of voltage 
effective for recording information on the liquid crystal 
recording medium. 
Comparative Example 1 

15 The photo-induced current represented by the difference 

between the, light and dark currents was measured following 
Example 5 with the exception that the photoelectric sensor 
was exposed to 6-lux light for 200 msec, and a voltage of 
200 volts was then applied thereto at the same time as 

20 exposure. The results are shown in Fig. 22, in which the 
hatched region shows the photo-induced current for 50 
milliseconds after the start of the application of voltage 
effective for recording information on the liquid crystal 
recording medium. 

25 By exposure for an extended time it is possible to 

obtain a photo-induced current equivalent to that obtained by 
exposure at a light intensity of 20 luxes for 33 msec 
However, the area of the hatched region showing the photo- 
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induced current for 50 milliseconds after the start of the 
application of voltage is smaller than that of Example 5 or 6 
wherein the photoelectric sensor is exposed to 20-lux light , 
and this indicates that no image of good-enough contrast can 
5 be recorded on the recording medium. 
Example 7 

As in Example 4, the voltage applied to the liquid 
crystal recording medium was calculated , and the voltage 
difference between the exposed and unexposed portions was 
10 simulated. The results are shown in Fig. 23 , wherein a 

represents the case where the photoelectric sensor was 
exposed to 20-lux light for 33 msec, and voltage was applied 
to the electrodes at the same time as the exposure, b 
Comparative Example 1, c Example 5, d Example 6, and e the 

15 case where the photoelectric sensor was exposed to 6-lux 
light for 200 msec, and voltage was applied to the 
electrodes 175 milliseconds after the start of exposure. 

Given that the threshold voltage of the liquid crystal 
recording medium is 200 volts , the voltage of the liquid 

20 crystal recording medium at the unexposed portion reaches the 
threshold voltage in about 65 msec. By interrupting the 
application of voltage within this time, it is therefore 
possible to record information. By comparing the potential 
differences of the light and dark portions in this case, it 

25 is possible to make estimation of the contrast after 

information has been recorded on the recording medium. From 
Fig. 23, it is found that no striking contrast is obtained in 
the case of b, because the potential difference of b is about 
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half of that of a after an elapse of 65 msec. However , the 
potential differences obtained in c, d and e are almost equal 
to or higher than that obtained in a. The cases d and e show 

a virtually equal potential difference after an elapse of 65 
5 msec. By making the applied voltage in e higher than that in 
d and recording information for a voltage applying time of 
about 30 msec, however, it is possible to record information 
with a more striking contrast. 

Reference will now be made to the recording method of 

10 the present invention wherein the time from the start of 
exposure of the photoelectric sensor to image light to the 
start of application of voltage to the electrodes is varied, 
thereby changing the latitude of the recorded image. 

The photoelectric sensor of the present invention was 

15 . exposed to image light at a varying exposure intensity while 
voltage was applied to the electrodes. The resulting photo- 
induced currents are shown in Fig. 24. The exposure time was 
likewise 33 msec. The exposure intensity was A = 400 luxes, 
+ = 200 luxes, X = 120 luxes, [] = 80 luxes, O = 40 luxes, and 

20 • = 20 luxes. 

The photo-induced current continues to increase during 
exposure, and reaches a maximum after an elapse of 33 msec. 
At this time the photo- induced current is dependent on light 
intensity; the higher the light intensity, the larger the 

25 photo-induced current. Upon exposure, the photo-induced 
current decays, but the higher the exposure intensity, the 
higher the decay rate, and the lower the exposure intensity, 
the lower the decay rate. The proportion of the photo- 



induced current at a low exposure intensity to the photo- 
induced current at a high exposure intensity is lower after 
an elapse of a certain time upon exposure than just after the 
finish of exposure* 

In the image recording method of the present invention , 
the liquid crystals are aligned depending on the magnitude of 
such a photo-induced current. Prom the results shown in Fig. 
24, it is expected that when voltage is applied to the 
electrodes after an elapse of some time upon the finish of 
exposure of the photoelectric sensor to image light , it is 
possible to reduce a difference in the alignment of liquid 
crystals between portions exposed to light at low and high 
exposure intensities. In other words, it is expected that 
the latitude of exposure can be made wide. 

Fig. 25 illustrates one construction of the image 
recording system for varying exposure latitude. In this 
image recording system, the photoelectric sensor 10 of the 
present invention is opposed to the liquid crystal recording 
medium 20 of the present invention with a gap located between 
them, using as the spacer a polyimide film of about 9 p in 
thickness. The image recording system enables the 
photoelectric sensor 10 to be exposed to the transmitted 
image of a color transparency 54, using a power source 51, a 
lens 53 and a shutter 52. By use of a control circuit 40 of 
the image recording system, it is possible to control the 
power source 30 and shutter 52 and thereby expose the sensor 
to the image at any desired time. By use of the light source 
30, it is possible to apply voltage between the two 
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electrodes at any desired time. It is also possible to 
optionally vary the timings of applying voltage to the 
electrodes and exposing the sensor to the image. 

Used for the color transparency was a gray scale with 
the optical density changing by an increment of 0.1 for each 
step. An account will now be given of the timings of 
applying voltage to the electrodes and exposing the sensor to 
the image according to this example with reference to Fig. 
26. Here let t e x and td represent the time of exposure of 
the sensor to the image and the period of time from the start 
of exposure of the sensor to the image to the start of 
application of voltage to the electrodes, respectively. The 
image was recorded at a varying time td of 0 to 125 
milliseconds under otherwise identical conditions. The 
recording conditions at this time were the exposure time = 
1/125 seconds, the applied voltage = 750 volts, and the 
voltage applying time = 50 msec. 

Under these conditions the image was recorded. The 
liquid crystal recording medium 20 with the image recorded 
thereon was irradiated with reading light to read the 
transmitted light by a CCD sensor. Fig. 27 is an exposure 
quantity (gray scale step) vs. read signal plot. In Fig. 27, 
O is td = 0, X is td = 12 msec, A is td = 28 msec, 0 is td 
= 50 msec, and is td = 125 msec 

From Fig. 27, it is seen that when voltage is applied to 
the electrodes at the same time as the exposure of the sensor 
to the image (O), the step transmission density is saturated 

at about 0.8, resulting in an image of narrow latitude, but 
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as the period of time from the exposure of the sensor to the 
image to the application of voltage to the electrodes 
increases , the saturation density increases, so enabling 
latitude to be made wide. 
5 By delaying the start timing of application of voltage 

to the electrodes it is possible to record images under wide 
latitude conditions. The time td may be determined depending 

on the state of the subject to be recorded, and the purpose 
as well. 

10 Reference will now be made to compensate for a 

reciprocity law failure in recording images using the image 
recording system according to the present invention. 

As already explained with reference to Figs. 1 and 3, 
the current value of the photoelectric sensor increases 

15 simultaneously with the start of exposure of the sensor to 
light, and decays slowly even after the exposure has been 
finished; it does not immediately return back to the original 
state. The current of the photoelectric sensor is not zero 
even where it is not exposed to light, and is herein called 

20 the base current. The photo-induced current is then defined 
as being a difference between the base current and an 
actually induced current. By making use of this difference 
it is possible to record images. Here it should be 
understood that the photo-induced current has the nature of 

25 depending on the base current, and the larger the base 

current (the higher the conductivity of the photoelectric 
sensor), the larger the photo-induced current , and the 



-60- 

smaller the base current (the lower the conductivity of the 
photoelectric sensor), the smaller the photo-induced current. 

Thus, the system of the present invention makes use of 
the phenomenon that the photo-induced current continues to 
5 flow, albeit decaying slowly, even after the exposure of the 
sensor to light has been finished. Therefore, the photo- 
induced current can be effectively used for achieving an 
improvement in recording sensitivity by allowing the 
application of voltage to the electrodes to be continued for 

10 some time after the finish of the exposure. 

As already explained with reference to Fig. 15, it is 
found that either when the photoelectric sensor is exposed to 
the image light with voltage applied to the electrodes (A) or 
when voltage is applied to the electrodes after the exposure 

15 of the sensor to the image light has been finished (B), the 
photo-induced current likewise flows after the start of 
application of voltage to the electrodes. This appears to be 
due to a precursor that would have been formed by exposure in 
the photoelectric sensor by exposure, even with no voltage 

20 applied to the electrodes. This precursor is then believed 
to make the current flow easily through the photoelectric 
sensor (or lower the resistance value). 

The results of the photo-induced current measured at a 
extremely long exposure time (1 second) are shown in Fig. 28. 

25 As can be seen, the photo-induced current increases linearly 
just after the start of exposure of the sensor to light. 
After an elapse of about 1 second, however, the photo-induced 

4 

current reaches a substantial saturation value upon the 
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photo-induced current increase dropping sharply in the 
vicinity of 200 msec. The tendency shown in Fig. 28 also 
holds for the precursor. 

An account will now be given of how the reciprocity law 
5 and reciprocity law failure are measured. 

The reciprocity law and reciprocity law failure were 
measured using the optical system and image exposure system 
shown in Fig. 25. In this case, the intensity of light 
incident on the photoelectric sensor was regulated by 

10 transmitting light from the light source 40 through an ND 
filter (not shown) and changing the transmittance of the 
transmitted light. 

The photoelectric sensor was opposed to the liquid 
crystal medium with an air gap located therebetween, using a 

15 film spacer of about 10 jum in thickness. To record an image 
on the recording medium, the photoelectric sensor was exposed 
to image light and a voltage of 700 volts was applied from 
the power source 30 between the electrodes of the sensor and 
medium for 60 msec. The power source 30 is controlled by the 

20 controller 40 so that voltage can be applied to the 

electrodes at any desired timing in response to the exposure 
of the sensor to image light. 

The reciprocity law failure was measured by changing the 
exposure intensity and time using such an image exposure 

25 system and determining the gradation characteristics, i.e., 
the relation between exposure quantity and the transmittance 
of the liquid crystal medium. It is here to be noted that 
this measurement was done under the same voltage applying 
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conditions, because a change in the voltage applying 
conditions causes a change in the gradation characteristics. 

First, the reciprocity law and reciprocity law failure 
were examined under ordinary image exposure and voltage 
5 applying conditions. In an image recording method carried 
out under ordinary voltage applying conditions, the exposure 
of the sensor to image light is started at the same time as 
the application of voltage to the electrodes, and the 
application of voltage is continued even after the exposure 

10 of the sensor to image light has been finished, as 
illustrated in Fig. 29. 

Image recording was done for a voltage applying time of 
60 msec, while the exposure intensity was regulated so that 
the same exposure quantity was obtained at exposure times of 

15 1/400, 1/125, 1/60, 1/30 and 1/15 seconds. The results of 

the images measured by a specially designed scanner are shown 
in Fig. 30 with exposure quantity change as abscissa and read 
signal strength as ordinate. It is here to be noted that 
only the results obtained at 1/400 seconds (O), 1/125 seconds 

20 ([]) and 1/30 seconds ( + ) are shown in Fig. 30. in Fig. 30, 
it is also to be noted that the exposure times of 1/4 seconds 
(x) and 2.0 seconds (A) imply that the sensor was exposed to 
light at the same voltage applying time but prior to the 
start of application of voltage to the electrodes, as 

25 explained later with reference to Fig. 32. 

Within the range of 1/125 to 1/30 seconds, the gradation 
characteristic curves overlap each other, indicating that the 
reciprocity law is satisfied. In 1/400 seconds the 
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characteristic curve is slightly shifted to the low intensity 
side. 

When the exposure time is shorter than the voltage 
applying time, it is possible to make effective use of the 
5 photo-induced current by allowing the application of voltage 
to the electrodes to be continued even after the exposure of 
the sensor to light. In 1/15 seconds, however, the voltage 
applying and exposure method shown in Fig. 31(a) wherein the 
exposure time is nearly equal to the voltage applying time 

10 must be used. Thus, the reciprocity law fails (a reciprocity 
law failure), because it is impossible to make effective use 
of the photo-induced current and so the characteristic curve 
is shifted to the high intensity side. 

When the photoelectric sensor is exposed to light for a 

15 time longer than 1/15 seconds, i.e., when the voltage 

applying and exposure method shown in Fig. 31(b) is used, the 
step of exposing the sensor to light after the finish of 
application of voltage becomes entirely useless. In this 
region, the reciprocity law thus fails, because the longer 

* 

20 the exposure time, the more likely is the characteristic 
curve to be shifted to the high intensity side. 

Explanation will now be offered as to how to compensate 

for the reciprocity law failure. 

Method for compensating for the reciprocity law failure 
25 in a region where exposure time is long 

A first account will be given of the method for 
compensating for the reciprocity law failure in a region 
where exposure time is long. 
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As already explained, the photoelectric sensor used with 
the system of the present invention has the property of f even 
when it is exposed to image light with no voltage applied to 
the electrodes, generating the photo- induced current by 
applying voltage to the electrode later, it is this property 
that is used for exposing the sensor to light for an extended 
period of time. As illustrated in Fig. 32 as an example, the 
exposure of the sensor to image light is started prior to the 
application of voltage to the electrodes. Then, the exposure 
of the sensor to image light is finished prior to or at the 
same time as the finish of the application of voltages to the 
electrode, whereby any useless consumption of light can be 
avoided prior to the start of the application of voltage to 
the electrodes. 

The photoelectric sensor was exposed to image light at 
the same time as the application of voltage to the electrodes 
as shown in Fig. 31, and the photoelectric sensor was exposed 
to image light prior to the application of voltage to the 
electrodes, and the application of voltage and exposure were 
finished at the same time, as shown in Fig. 32. The results 
of a comparison of the signals read out of the images 
recorded in both cases are shown in Fig. 33. in either case, 
the exposure time was 2 seconds and a voltage of 700 volts 
was applied to the electrodes for 65 msec. In Fig. 33, O are 
data obtained by the voltage applying and exposure method 
shown in Fig. 32, and X are data obtained by the voltage 
applying and exposure method shown in Fig. 31(b). It is here 
to be noted that he characteristics of 6 are identical with 
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those of A in Fig. 30. As can be seen from this figure , when 
the sensor is exposed to light at the same time as the 
application of voltage to the electrodes , the characteristic 
curve is largely shifted to the high intensity side, because 
5 the light after the finish of the application of voltage 
becomes entirely useless. It is also seen that by starting 
the exposure of the sensor to image light prior to the 
application of voltage to the electrodes, it is possible to 
avoid any shift of the characteristic curve to the high 

10 intensity side even when the sensor is exposed to light for a 
long period of time. By exposing the sensor to light before 
the application of voltage to the electrodes is started, it 
is thus possible to prevent any shift of the characteristic 
curve to the high intensity side or, in other words, to shift 

15 the characteristic curve to the low intensity side, so that 
the exposure time before the application of voltage to the 
electrodes is started can be regulated to compensate for the 

reciprocity low failure. 

Method f or compensating for the reciprocity law failure 
20 when exposure time is equal to voltage applying time 

In the system of the present invention, the photo- 
induced current value is not reduced to zero immediately 
after the exposure of the sensor to light is finished; that 
is, the photo-induced current continues to flow, albeit 
25 decaying slowly. It is thus possible to make efficient use 
of the photo-induced current by continuing the application of 
voltage to the electrodes even after the exposure of the 
sensor to image light is finished. Even when the exposure 
time is nearly equal to the voltage applying time, the 
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characteristic curve is often shifted to the high intensity 
side due to a sensitivity drop f if no efficient use is made 
of the photo-induced current because the sensor remains 
exposed to light after the application of voltage to the 
5 electrodes has been finished. To avoid this, the exposure of 
the sensor to image light is started before the application 
of voltage to the electrodes is started , and the application 
of voltage thereto is continued even after the exposure of 
the sensor to image light has been finished. By doing so, it 

10 is possible to start the application of voltage to the 

electrodes at such timing that the photo- induced current is 
increased by exposure to a certain degree, thereby enabling 
voltage to be applied to the electrodes in a time zone where 
an increased photo-induced current is obtained and so 

15 achieving an improved sensitivity. 

The results of the image recorded by such a method are 
shown in Fig. 35. 

The image was recorded at an applied voltage of 700 
volts for an exposure time of 1/15 seconds and a voltage 

20 applying time of 65 msec. In an exposure method A, the 
exposure of the photoelectric sensor to image light was 
started simultaneously with the application of voltage to the 
electrodes as illustrated in Fig. 31(a) (shown by X), and in 
an exposure method B, the application of voltage to the 

25 electrodes was started about 30 milliseconds after the start 
of the exposure of the photoelectric sensor to image light as 
illustrated in Fig. 34 (shown by O). As can be seen from 

Fig. 35, the characteristics curve is shifted to a lower 
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intensity side in the exposure method B than in the exposure 

method A; in other words, the photo-induced current is more 
effectively used in B than in A. 

Reference will now be made to another method for 
5 compensating for the reciprocity law failure. 

Compensation by shutter speed and f-number 
In another compensating method of the present invention , 
a displacement of the characteristic curve is predetermined 
to regulate shutter speed and f-number , so that an image can 
10 be recorded in a proper exposure quantity. 

Images were recorded at varying exposure times (shutter 
speeds) of 1/400 sec, 1/250 sec, 1/125 sec, 1/60 see, 
1/30 sec, 1/15 sec, 1/8 sec, 1/4 sec, 1/2 sec, 1 sec, 
and 2 sec When the exposure time was longer than 1/8 
15 seconds, the voltage applying and exposure timings were 
regulated such that the application of voltage to the 
electrodes was finished at the same time as the exposure of 
the photoelectric sensor to image light, as shown in Fig. 32, 
and the exposure of the sensor to light was then started 
20 prior to the application of voltage to the electrodes. The 
voltage applying time was 65 milliseconds (the period of time 
in which the voltage of the unexposed portion reached the 
threshold voltage). When the exposure time was 1/15 sec, an 
image was recorded by starting the application of voltage to 
25 the electrodes 30 milliseconds after the start of the 

exposure of the sensor to image light so that effective use 
could be made of the photo-induced current, as explained with 
reference to Fig. 34. 
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Mast of the results are as shown in Fig. 30. Within the 
exposure time range of 1/250 to 1/15 sec, the transmittance 
change of the liquid crystal medium with respect to exposure 
quantity has an almost equal value and so the reciprocity law 
can well apply. As the exposure time increases from 1/15 
sec, the characteristic curve has a tendency toward being 
shifted to the high intensity side even when the sensor is 
exposed to image light before the application of voltage to 
the electrodes is started. This is believed to be because as 
exposure time increases , the photo-induced current is 
unlikely to change linearly, with a decrease in the quantity 
of the current increase. However, the quantity of the shift, 
because of being already compensated for and reduced by 
exposure before the application of voltage to the electrodes 
is started, is 0.4 to 0.50 log (lux -sec.) in the case of an 
exposure time of about 2 seconds. 

At a high shutter speed, the characteristic curve shows 
a tendency toward being shifted to the low intensity side. 

From these data, it is found that the system of the 

T 

present invention fails to satisfy the reciprocity law in a 
high and low shutter speed region, and such a reciprocity law 
failure must be compensated for. The reciprocity law, 
because of applying in a wide range of 1/250 to 1/15 seconds, 
must be compensated for depending on the respective shutter 
speeds . 

The region that fails to satisfy the reciprocity law, 
and the quantity of the shift are predetermined by such 
measurement. By regulating the shutter speed and f -number 
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corresponding to the obtained data, it is possible to record 
images in a proper exposure quantity. 

At a shutter speed of 1/4 seconds for instance, the 
exposure time becomes about 40% longer than at 1/125 seconds, 
5 because the then quantity of the shift is 0.2 log (lux*sec). 

In the case of an image recording system (e.g., a 
camera), it is often impossible to use a well-controlled 
proper exposure quantity, because any desired value for 
shutter speed and f -number cannot be selectively used. 
10 An account will now be given of how this can be 

compensated for. 

High speed shutter 
Where the high speed shutter is used, the characteristic 
curve is shifted to the low intensity side. By varying the 
15 exposure and voltage applying timings as mentioned below, it 
is thus possible to compensate for the exposure quantity. 
That is, it is preferable to reduce the exposure quantity. 
The same effect as achieved by the exposure quantity 
reduction is obtained by starting the application of voltage 

m 

20 to the electrodes at the time when the sensor is exposed to 
image light before the application of voltage to the 
electrodes is started (rather than when the sensor is exposed 
to image light at the same time as the application of voltage 
to the electrodes), as shown in Fig. 36(b), to allow the 

25 photo-induced current to decay. The exposure timing may be 
regulated by determining the timing td from the quantity of 
the shift found from Fig. 30 and the decay curve of the 
photo- induced current. 



-70- 

By varying the timing td and thereby changing the 
apparent sensitivity, it is likewise possible to preset any 
desired value for f -number under the same exposure 
conditions. For instance , when it is desired to open the 
diaphragm, it is preferable to extend the period of time td. 
Compensation due to voltage applying conditions 

With the method for making compensation for the high 
speed shutter, it is impossible to make compensation for an 
extended exposure. 

According to the system of the present invention, the 
characteristic curve can be changed by voltage applying 
conditions . 

As shown in Fig. 30, under the same voltage applying 
conditions the characteristic curve at a shutter speed of 1/4 
seconds is shifted to the high intensity side by 0.2 log 
(lux- sec.) as compared with that at 1/125 seconds. 

Under the voltage applying conditions of 720 volts and 
65 milliseconds, an image was recorded in an exposure time of 
1/4 seconds. The results are shown in Fig. 37. Due to the 
applied voltage being high, the transmittance of the liquid 
crystal medium at the unexposed portion increases. As can be 
seen from Fig. 38 showing the standardized results of the 
transmittances of the unexposed portion and the portion 
exposed to light at high intensity, the characteristic curves 
coincide with each other. By controlling the voltage 
applying conditions to place the transmittance of the liquid 
crystal medium at the unexposed portion under control, it is 
thus possible to change the characteristic curve. For the 
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high speed shutter, it is possible to shift the 
characteristic curve to the high intensity side by lowering 
the applied voltage or shortening the voltage applying time. 

Synchro- flash photography 

5 When the system of the present invention is used as 

mentioned above , the photoelectric sensor is exposed to image 
light before the application of voltage to the electrodes is 
started, so that even when the light used is feeble, an image j 
can be recorded on the recording medium if the sensor is ! 
10 exposed thereto for an extended period of time. For I 
instance, this may be applied to taking a photograph of a 

person with flash, with a night scene for a background. • 

i 

While the photoelectric sensor is being mainly exposed to 

light from the background, as shown in Fig. 39, it is 
15 possible to photograph the person and background at the same 

time by producing flash concurrently with the application of 

voltage to the electrodes. In this case, it is desired that 

the application of voltage be in synchronism with the 

emission of flash. To say it another way, if the application 
20 of voltage to the electrodes is started after the emission of 

flash, it is then impossible to make effective use of flash. 

Also, unless the photoelectric sensor is exposed to image 

light fairly prior to the start of the application of 

voltage, it is then impossible to record the background with 
25 brightness. , 

It is here to be noted that when the exposure time is 
long (about 1.5 to 2 seconds), the photo-induced current is 

i 

i 

saturated and so does not change. For this reason, no 
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effective recording of the image is achieved, even when the 
exposure and voltage applying times are longer than that. 
When an image is recorded by exposure long enough to cause 
the photo- induced current to be saturated , it is preferable 
5 to use an image recording method as shown in Fig. 40. That 
is, the application of voltage to the electrodes is started 
in a time (40 to 50 milliseconds) during which the photo- 
induced current is saturated, after the exposure of the 
photoelectric sensor to image light has been started, 

10 followed by the interruption of the application of voltage. 
After an elapse of a certain time, voltage is again applied 
to the electrodes in a state where the voltages of the 
photoelectric sensor and liquid crystal medium have 
sufficiently decayed, so that the image can be effectively 

15 recorded on the liquid crystal medium. In Fig. 40, the 
application of voltage is shown to be repeated twice. 
However, it is to be understood that the number of the 
application of voltage is not critical and so may be two or 
more although depending on exposure time. 

20 Reference will now be made to one general construction 

of the information recording system with which the image 
recording method of the present invention is to be carried 
out. 

Fig. 41 shows one general construction of the image 
25 recording system according to the present invention, in Fig. 
41 reference numerals 101 to 103 represent the measuring 
means needed for recording images according to the present 
invention. That is, 101 represents photometric means, 102 



-73- 

means for measuring the base current of the photoelectric 
sensor and/or the resistance and other physical values of the 
liquid crystal medium, and 103 input means for photographic 
conditions such as shutter time and/or f -number, etc. if the 
5 base current of the sensor and the resistance and other 
physical values of the liquid crystal medium are known in 
advance, they may then have been preset by the input means 
103. Reference numeral 104 represents a controller made up 
of a microcomputer, etc., which can compute and determine 

10 shutter time on the basis of the intensity of light measured 
by the photometeric means 101 and the data obtained by the 
measuring means 102 (or the input physical values of the 
photoelectric sensor and liquid crystal medium) , and can 
preset the voltage applying conditions (applied voltage and 

15 voltage applying time) as well. The controller 104 enables a 
power source 30 and a shutter 70 to be controlled at timing 
(or by a method) suitable for the preset shutter time and 
voltage applying conditions, so that the exposure of the 
sensor 10 to light and the application of voltage to the 

20 electrodes of the sensor 10 and liquid crystal medium 20 can 
be well controlled for photography under the optimum 
conditions. Reference numeral 71 stands for a lens. 

4 

An account will now be given of a camera to which the 
.recording method wherein the photoelectric sensor is exposed 
25 to light before the application of voltage to the electrodes 
is started is applied, and its working sequence. 



Shown in Fig. 42 is one embodiment of the camera to 
which the voltage applying and exposure method of the present 
invention is applied. 

In this embodiment , a rotary shutter 67 is built in a 
single-lens reflex camera 60, and the liquid crystal medium 
is used in place of conventional film. In association with a 
power source switch (not shown) that is turned on or off, a 
mirror 62 is swingable between positions shown by broken and 
solid lines, respectively. At the position shown by a solid 
line, the mirror 62 directs light passing through a camera 
lens system 61 to a penta prism 64, by which the light is 
directed to an eyepiece 65 which enables the viewer to view 
the subject and bring it into focus. Upon the power source 
switch put on for shooting, the mirror 62 is swung up to the 
position shown by a broken line, so that the light from the 
subject is directed to a medium holder 69 through the lens 
system 61, a filter 68 and the rotary shutter 67. The rotary 
shutter 67 and medium holder 69 are interconnected to a 
controller 66, so that they can cooperate. 

In the medium holder 69, as shown in Fig. 43, a 
photoelectric sensor 10 is opposed to a liquid crystal 
recording medium 20 with an air gap of about 9 /jm located 
between them using spacers 16, so that voltage can be applied 
between the electrodes of the sensor 10 and medium 20 with 
the electrode of the sensor 10 acting as a positive 
electrode, and the sensor 10 can be exposed to image light 
through the substrate, it is here to be noted that the 
liquid crystal recording medium may be a one-piece type 



medium wherein a liquid crystal layer and an electrode layer 
are stacked on the photoelectric sensor in the described 
order with or without an interlayer located between the 
liquid crystal layer and the sensor. 

Fig. 44 illustrates one example of the sequence of 
images. The mirror (a photograph-taking optical system) or 
the recording medium is moved , during which the shutter is 
clicked three times to expose the sensor to light for images 
1 and 2 before the application of voltage to the electrodes 
and then expose the sensor to light for image 3 after the 
application of voltage to the electrodes. In such sequence, 
images 1-3 can be recorded on the medium at discrete 
positions. 

Fig. 45 is similar to Fig. 44 with the exception that 
the shutter is kept open while the sensor is exposed to light 
for images 1-3. In this example, too, images 1-3 can be 
recorded on the medium at discrete positions. 

Fig. 46 is an image sequence according to which images 
are recorded by a strobo flash. In the same sequence as in 
Fig. 45, images can be recorded by three strobo flashes. 

In the present photoelectric sensor designed such that 
after the sensor is exposed to information light, voltage is 
applied between its electrode and the electrode of the 
information recording medium, or while the sensor is being 
exposed to information light, the application of voltage 
between its electrode and the electrode of the information 
recording medium is intermittently interrupted or the 
application of voltage thereto is once finished and then 
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resumed, there is a large conductivity difference between the 
exposed and unexposed portions, so that even when the light 
used is feeble, a liquid crystal recording layer can be used 
to record information with a striking contrast by exposing 
5 the photoelectric sensor thereto for an extended period of 
time. This is because the voltage of the unexposed portion 
is unlikely to exceed the threshold voltage of liquid 
crystals . 

According to the present invention, it is possible to 
10 expose the photoelectric sensor to image light before the 
start of application of voltage and thereby change the 
latitude of the recorded image or make compensation for 
recording sensitivity, so that the reciprocity law required 
for cameras can be well satisfied. 
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WHAT WE CLAIM IS: 

1 . A photoelectric sensor including a photoconductive 
layer on an electrode and used to record information on an 
information recording medium, characterized in that when 

5 voltage is applied to said sensor after said sensor has been 
exposed to light with no voltage applied thereto or voltage 
of opposite polarity applied thereto, a photo-induced current 
is generated depending on exposure quantity so that the 
information can be recorded on said information recording 
10 medium. 

2 . A photoelectric sensor including a photo-conductive 
layer on an electrode and used to record information on an 
information recording medium, characterized in that said 
sensor is exposed to information light with voltage applied 

15 thereto, whereby the exposed portion is made higher in 
conductivity than the unexposed portion and the exposed 
portion is kept still higher in conductivity than the 
unexposed portion even after the exposure of said sensor to 
information light has been finished, and while said sensor 

20 remains exposed to information light or after the exposure of 
said sensor to information light has been finished, the 
application of voltage thereto is interrupted or voltage of 
opposite polarity is applied thereto, and then the original 
voltage is again applied thereto, whereby the resulting 

25 conductivity is made equal to that obtained by the continued 
application of voltage. 

3. The photoelectric sensor as claimed in Claim 1 or 
2, characterized in that when an electric field of 10 5 to 10 6 
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V/m is applied to said sensor f a current passing through the 
unexposed portion has a current density of 10" 4 to 10" 7 
A/cm2 . 

4. An image recording method wherein light information 
5 is recorded on an information recording medium by exposure to 

light information, characterized by use of the photoelectric 

sensor as claimed in Claim 1 or 3 and an information 

recording medium having an information recording layer formed 

on an electrode, 
10 the electrode of at least one of said photoelectric 

sensor and said information recording medium being a 

transparent electrode, and 

said photoelectric sensor being opposed to said 

information recording medium on the optical axis with a gap 
15 located therebetween, or said photoelectric sensor and said 

information recording medium being stacked on each other with 

or without a dielectric interlayer located therebetween, 
so that after said sensor has been exposed to light 

information or while said sensor is being exposed to light 
20 information, the application of voltage between both said 

electrodes is started. 

5. The information recording method as claimed in Claim 
4, characterized in that said information recording medium is 
a liquid crystal recording medium including on said electrode 

25 a liquid crystal-polymer composite material layer comprising 
liquid crystals and resin. 

6. The information recording method as claimed in 
Claim 5, characterized in that after an elapse of a certain 
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time upon the exposure of said sensor to light information 
finished, the application of voltage to both said electrodes 
is started thereby making the latitude of the recorded image 
wide . 

5 7. The information recording method as claimed in 

Claim 6, characterized in that the period of time from the 
finish of the exposure of said sensor to light information to 
the start of the application of voltage to both said 
electrodes is 0 to 500 milliseconds. 

10 8* An image recording method wherein light information 

is recorded on an information recording medium by exposure to 
information light , characterized by use of a photoelectric 
sensor as claimed in Claim 2 or 3 and an information 
recording medium including an information recording layer 

15 formed on an electrode, 

the electrode of at least one of said photoelectric 
sensor and said information recording medium being a 
transparent electrode , and 

said photoelectric sensor being opposed to said 

20 information recording medium on the optical axis with a gap 
located therebetween , or said photoelectric sensor and said 
information recording medium being stacked upon each other 
with or without a dielectric interlayer located therebetween , 
so that said sensor is exposed to light information, and 

25 while said sensor is being exposed to light information or 
after said sensor has been exposed to light information, the 
period of tijfte wherein no voltage is applied to both said 
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electrodes or the period of time wherein voltage of opposite 
polarity is applied to both said electrodes is provided. 

9. The information recording method as claimed in 
Claim 8 # characterized in that said information recording 

5 medium is a liquid crystal recording medium including on said 
electrode a liquid crystal -polymer composite material layer 
comprising liquid crystals and resin. 

10. An image recording method wherein light information 
is recorded on an information recording medium by exposure to 

10 light information, wherein the photoelectric sensor and an 
information recording medium having an information recording 
layer formed on an electrode are used, 

the electrode of at least one of said photoelectric 
sensor and said information recording medium being a 

15 transparent electrode, and 

said photoelectric sensor being opposed to said 
information recording medium on the optical axis with a gap 
located therebetween , or said photoelectric sensor and said 
information recording medium being stacked on each other with 

20 or without a dielectric interlayer located therebetween, 

so that said sensor is exposed to light information and 
voltage is applied between both electrodes of said sensor and 
said recording medium to record information thereon,^ 
characterized in that: 

25 the exposure of said sensor to image light and the 

application of voltage to both said electrodes are properly 
achieved in response to shutter speed, so that the 
reciprocity law can be satisfied over a wide range. 
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11. The information recording method as claimed in 
Claim 10 , characterized in that said information recording 
medium is a liquid crystal recording medium including on said 
electrode a liquid crystal -polymer composite material layer 

5 comprising liquid crystals and resin. 

12. The information recording method as claimed in 
Claim 11 , characterized in that f -number or exposure time is 
corrected on the basis of the predetermined relation between 
the shutter speed and the recording properties, so that the 

10 reciprocity law can be satisfied over a wide range. 

13. The information recording method as claimed in 
Claim 11 , characterized in that a reciprocity law failure is 
compensated for by starting the exposure of the photoelectric 
sensor as claimed in Claim 1 or 3 to image light prior to 

15 starting the application of voltage to both said electrodes. 

14. The information recording method as claimed in 
Claim 11 , characterized in that the period of time wherein no 
voltage is applied to both said electrodes or the period of 
time wherein voltage of opposite polarity is applied to both 

20 said electrodes is provided while the photoelectric sensor 
claimed in Claim 2 or 3 is being exposed to image light or 
after the exposure of said sensor to image light has been 
finished, thereby compensating for a reciprocity law failure. 

15. The information recording method as claimed in 

25 Claim 11, characterized in that the application of voltage to 
both said electrodes is started after an elapse of a certain 
time upon the exposure of the photoelectric sensor as claimed 
in Claim 1 or 3 to image light finished. 
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16, The information recording method as* claimed in 
Claim 11 , characterized in that the applied voltage and/or 
the voltage applying time are controlled, thereby 
compensating for a reciprocity law failure. 
5 17. An image recording system wherein light information 

is recorded on an information recording medium by exposure to 
information light, characterized by comprising a 
photoelectric sensor including an electrode and an 
inf ormation recording medium having an information recording 
10 layer formed on an electrode, 

the electrode of at least one of said photoelectric 
sensor and said information recording medium being a 
transparent electrode, and 

said photoelectric sensor being opposed to said 
15 information recording medium on the optical axis with a gap 
located therebetween, or said photoelectric sensor and said 
information recording medium being stacked on each other with 
or without a dielectric interlayer located therebetween, and 
a mechanism for starting the application of voltage 
20 between both said electrodes after said sensor has been 

exposed to light information or while said sensor is being 
exposed to light information. 

18. An information recording system constructed from a 
one-piece type medium comprising a photoelectric sensor 
25 having a photoconductive layer stacked on a transparent 
electrode, an information recording medium having an 
information recording layer stacked on an electrode and an 
upper electrode, said photoelectric sensor being opposed to 
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said information recording medium on the optical axis with a 
gap located therebetween, or said photoelectric sensor and 
said information recording medium being stacked upon each 
other with or without a dielectric interlayer located 
5 therebetween , wherein said photoelectric sensor is exposed to 
image light and voltage is applied between both said 
electrodes to record image or other information on said 
information recording medium in response to exposure 
quantity, characterized by further including means for 

10 measuring exposure intensity to calculate exposure time 

and/or input means for exposure time, and having a function 
of controlling a shutter and a power source under proper 
conditions in response to the exposure time, thereby allowing 
the reciprocity law to be satisfied over a wide range of 

15 exposure time. 
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ABSTRACT 

A photoelectric sensor having a photoconductive layer 
stacked on an electrode is opposed to an information 
recording medium having an information recording layer 
stacked on an electrode , on which layer information can be 
recorded by an electric field or electric charge. After the 
sensor is exposed to information light , voltage is applied 
between the electrode of the sensor and the electrode of the 
recording medium. Alternatively, while the sensor is being 
exposed to information light, the application of voltage 
between the electrode of the sensor and the electrode of the 
recording medium is interrupted or the application of voltage 
thereto is resumed after the application of voltage of 
opposite polarity. Thus, a large conductivity difference 
occurs between the exposed and unexposed portions. 
Therefore, even when the light used is feeble, it is possible 
to record information with a striking contrast by exposing 
the sensor thereto for an extended period of time. 

In the invention the sensor is exposed to image light 
before the start of application of voltage to both 
electrodes. In this case, the latitude of the recorded image 
can be changed by changing the time difference. The 
recording method of the invention can be so corrected that 
the reciprocity law needed for cameras can be satisfied. 
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Docket No. 2122-4028 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants 
Serial No. 
Filing Date 
For 



Masato Okabe 
08/428,325 
April 25, 1995 



Group Art Unit: TBA 
Examiner: TBA 



PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, AND 
INFORMATION RECORDING SYSTEM 



PETITION AND FEE FOR EXTENSION OF TIME (37 C.F.R. M,136fatt 



ASSISTANT COMMISSIONER OF PATENTS 
Washington, D.C. 20231 



Sir: 

1. 

2. 



5. 
6. 



This is a petition for an extension of time for filing Response to Notice to File Missing Parts . 
The communication in connection with the matter for which this extension is requested 



[X] 


is filed herewith. 






[ ] 


has been filed on 




■ 


3. t ] 


Applicant 


is a small-entity — 


verified statement is attached [ ], or has already been filed. [ ]. 


4. 




Total Months 


Fee for Other 


Fee for 






Requested 


than Small Entity 


Small Entitv 


a. 


t ] 


one month 


$110.00 


$55.00 


b. 


[X] 


two months 


$370.00 


$185.00 


c. 


[ ] 


three months 


$870.00 


$435.00 


d. 


[ ] 


four months 


$1,360.00 


$680.00 


e. 


[ ] 


An extension for 


months has already been secured for filing the above-identified 



[X] 

[ ] 



communication and the fee paid therefor of $ is deducted from the total fee due 

for the total months of extension now requested. The fee for this extension ($ ), 

minus the fee previously paid ($ ) equals $ ' (total fee due). ! 



A check in the amount of $ 370.00 



to cover the extension fee is attached. 



Charge fee to Deposit Account No. 13-4500. Order No. 
COPY OF THIS SHEET IS ATTACHED. 



, A DUPLICATE 



171783 I 



i 



PATENT 



DOCKET NO. 2122-4028 



7. 



[X] 




by this paper, or credit any overpayment to Deposit Account No. 13-4500. Order 
No. 2122-4028 . A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 



MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212) 758-4800 

(212) 751-6849 Telecopier 



FORM: PET-XOT.NY 
Rev. 3/27/95 



171783 I 2 



Respectfully submitted, 



MORGAN & FINNEGAN, L.L.P. 



Dated: August 16. 1995 




Bruce D. DeRenzi 
Registration No. 33.676 



Mailing Address: 
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UNITED STATED DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



APPLICATION NUMBER 



RUNG DATE 



FIRST NAMED APPLICANT 



ATTY. DOCKET NO/TITLE 



08/428,325 04/25/95 OKA BE M 2122-4028 



0212/0518 



MORGAN AND FINNEGAN 
345 PARK AVENUE 
NEW YORK NY 10154 



DATE MAILED: 0000 

NOTICE TO FILE MISSING PARTS OF APPLICATION 

FILING DATE GRANTED 05/13/95 

An Application Number and Piling Date have been assigned to this application. However, the items indicated 
below are missing. The required items and fees identified below must be timely submitted ALONG WITH 
THE ^PAYMENT OF A SURCHARGE for items 1 and 3-6 only of : g tin 

f for smaU entities who have filed a verified statement claiming such status. The surcharge is set forth in 

37 CFR 1.16(e). 

If all required items on this form are filed within the period I set>low, the total amount owed by applicant as a Qla^T 
entity, □ small entity (verified statement filed), is & 3 /> • J 



Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE 
FILING DATE of this application, WHICHEVER IS LATER, within which to file all required items and pay any fees 
required above to avoid abandonment Extensions of time may be obtained by filing a petition accompanied by the 
extension fee under the provisions of 37 CFR 1 . 1 36(a). 



1. □ The statutory basic filing fee is: □ missing □ insufficient Applicant as a □ large entity □ small 

entity, must submit $ to complete the basic filing fee. 

2. □ Additional claim fees of $ as a □ large entity, □ small entity, including any 

required multiple dependent claim fee, are required. Applicant must submit the additional claim 
fees or cancel the additional daims for which fees are due. 

3. f^Th enath or declaration: 

Qis missing. 

□ does not cover the newly submitted items. 

An oath or declaration in compliance with 37 CFR L63, identifying the application by the above 
Application Number and Filing Date is required. 

4. □ The oath or declaration does not identify, the application to which it applies. An oath or declaration 

in compliance with 37 CFR 1.63, identifying the application by the above Application Number and 
Filing Date, is required. 

5. □ The signature^) to the oath or declaration is/are: □ missing; □ by a person other than the inventor 

or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or declaration in 
compliance with 37 CFR 1.63, identifying the application by the above Application Number and 
Filing Date, is required. 

6. □ The signature of the following joint inventors) is missing from the oath or declaration: 

— An oath or declaration listing the names of all inventors and signed by 

the omitted inventors), identifying this application by the above Application Number and Filing 

Z, is required, 
application was filed in a language other than English. Applicant must file a verified English 
translation of the application and a fee of$ TsQ undar 37 CFR 1.17(k), unless this fee has 
already been paid. _ 

8 * D ^7^——— processing fee is required since your check was returned without payment 

vdvUrK 1.21(m)). 

9. □ Your filing receipt was mailed in error because your check was returned without payment 

10. □ The appUcation does not comply with the Sequence Rules. See attached Notice to Comply with 

Sequence Rules 37 CFR 1.821-1.825. 

11. □ Other. 

Direct the response to Box Missing Part and refer any questions to the Customer Service Center 
at (703) 308-1202. 
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Case No. 



2122-4028 



Serial No. 08/428,325 



Date Mailed August 16, 1995 



ATTY 



BDD 



Date Due in the Patent Office 



c 



• 1 



OOO ©I 



The return of this post card, properly stamped, will, 
acknowledge receipt in the Patent & Trademark Office 
of the following: 



c c: f» 

G G 
CC (» 



• t: 



r> r~>. r\ 

v._> 



€5 O 



Response to Notice to File Missing Parts; 
Original signed Declaration; 

Original signed Verification with copy of English 

translation of application; 
Petition for Extension of Time (2 months) ; 
Checks in the amount of $370 (Extension of Time) and 
$260 (Response to Notice to File Missing Parts; 

Return postcard 
Certificate of mailing 
-x£sr vj; ^ J W U 

^ n n o n ^ n n o r) n ^ ^ • • o i 

^00000300D003iO3 
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Case No. 



2122-4028 



Serial No. 08/428,325 



Date Mailed August 16, 1995 



ATTY^fT 



Date Due in the Patent Office 



T'he return of this post card, properl 
acknowledge receipt in the Patent & T 
of the following: 




I'M 



-ft w 



& Office 



- - _p 
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2 

3. - 

4. - 
5 

6.- 



Response to Notice to File Missing Parts; 
Original signed Declaration; 
Original signed Verification with copy of English 

translation of application; 
Petition for Extension of Time (2 months) ; 
Checks in the amount of $370 (Extension of Time) and 

$260 (Response to Notice to File Missing Parts; 

Return postcard 
. Certificate of mailing 



SEP 05 1895 





MORGAN & FINNEGAN , L.L.P. 
345 PARK AVENUE 

NEW YORK, NEW YORK 10154-0053 



<? USPS 1995 



Mil till mil! 11,11, nl.i, Lull 



PATENT 



Docket No. 2 122-4028 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants : Masato Okabe Group Art Unit: TBA 

Serial No. : 08/428,325 Examiner: TBA 

Filing Date : April 25, 1995 

For : PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, AND 

INFORMATION RECORDING SYSTEM 

CERTIFICATE OF MAILING (37 C.F.R. S1.8a) 

ASSISTANT COMMISSIONER OF PATENTS 
BOX MISSING PARTS 
Washington, D.C. 20231 

I hereby certify that the attached: 

1. Response to Notice to File Missing Parts; 

2. Original signed Declaration; 

3. Original signed Verification with copy of English translation of application; 

4. Petition for Extension of Time (2 months); 

5. Checks in the amount of $370 (Extension of Time) and $260 (Response to 
Notice to File Missing Parts); 

6. Return postcard 

(along with any paper(s) referred to as being attached or enclosed) and this Certificate of 
Mailing are being deposited with the United States Postal Service on the date shown below 
with sufficient postage as first-class mail in an envelope addressed to the: Assistant 
Commissioner of Patents, Washington, D.C. 20231. 

Respectfully submitted, 



Date: August 16. 1995 



Mailing Address: 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, New York 10154 
(212) 758-4800 Telephone 
(212) 758-6849 Facsimile 

Rev. 121991 M&F 

' 171884 J 



MORGAN & FINNEGAN, L.L.P. 



By:^ 




Bruce D. DeRenzi 
Reg. No. 33,676 
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CORRESPONDENCE #4 



Docket No. 2122-4028 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

: Masato Okabe 

* 

: 08/428,325 Group Art Unit: TBA 

: April 25, 1SJ95 Examiner: TBA 

: PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, AND 

INFORMATION RECORDING SYSTEM 

RECORDATION FORM COVER SHEET PURSUANT TO 37 C.F.R. 8 1.331 

Assistant Commissioner Of Patents 
BOX ASSIGNMENTS 
Washington, D.C. 20231 

Sin 

Please record the attached original documents or copy thereof. 

1. Name of conveying party /parties: 
Masato Okabe 



2. Name and address of receiving party/parties: 

Name: Dai Nippon Printing Co.. Ltd. 

Internal Address: 

Street Address: 1-1 Ichigava-Kagacho 1-chome. Shiniuku-ku 

City Tokyo. 162 State JAPAN ZIP 

Name: 

Internal Address: 

Street Address: 

City State ZIP 

[ ] Additional names and addresses attached. 

3. Nature of Conveyance: [X] Assignment [ ] Merger [ ] Security Agreement 

[ ] Change of Name [ ] Other 

Execution Date: June 2. 1995 __ 

172484 J 



Applicants) 
Serial No. 
Filed 
For 



4 



1 

Docket No. 2122-4028 



4. Application Numbers) or Patent Numbers): 

[ ] This document is being filed together with a new application which was executed on 
[X] Patent Application No.(s) 08/428,325 . 



[ ] Patent No.(s) 



5. Address all future communications to: 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, New York 10154 

6. Total number of applications and patents involved: one __ 

7. Total fee (37 CFR § 1.331): $40.00 per property x _1_ property(ies) = $ 40.00 

[X] A check in the amount of $ 40.00 to cover the recordation fee is enclosed: 

[ ] Charge fee to Deposit Account No. 13-4500. Order No. . A DUPLICATE 

COPY OF THIS SHEET IS ATTACHED. 

[X] The Commissioner is hereby authorized to charged any additional fees which may be required 
for this recordation, or credit any overpayment to Deposit Account No. 13-4500. Order No. 
2122-4028 . A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 



8. To the best of my knowledge and belief, the foregoing information is true and correct and any attached 
copy is a true copy of the original document. 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: August 21. 1995 



Mailing Address: 



MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212) 758-4800 

(212) 751-6849 Telecopier 



FORM: REC-PAT.NY 
Rev. 3/27/95 

I72484J 




Registration No. 33.676 

Total number of pages comprising this cover sheet 2 
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SOLE PATENT 
LOCKET NO. 2122-4028 



ASSIGNMENT 



TO ALL WHOM IT MAY CONCERN, be it known that: 



WHEREAS I/we, the undersigned Masato OKABE 



citizen of Japan residing at 1-1 Ichigava-Kagacho 1-chome. Shiniuku-ku. 
Tokyo. 162 JAPAN 

hereinafter referred to as "Assignor", has made an invention or discovery in 

PHOTOELECTRIC SENSOR. INFORMATION RECORDING METHOD. AND 
INFORMATION RECORDING SYSTEM 

which is fully described and set forth in an application for Letters Patent of the United States 
of America, executed by me concurrently herewith; and 

WHEREAS, DAI NIPPON PRINTING CO.. LTD. . a corporation of Japan 
having a place of business at 1-1 Ichigava-Kagacho 1-chome. Shiniuku-ku. 
Tokyo. 162 JAPAN , hereinafter referred to as "Assignee", is desirous of obtaining the full and 
entire right, title and interest, for the territory of the United States of America, in, to and under 
said application and any Letters Patent of the United States of America to be issued thereon; 

NOW, THEREFORE, for and in consideration of the sum of One Dollar ($1.00), 
and other good and valuable consideration, the receipt of which is hereby acknowledged, the 
Assignor has sold, assigned, transferred and set over, and by these presents does hereby sell, 
assign, transfer and set over to Assignee, its successors, legal representatives and assigns, the 
full and entire right, title and interest, for the territory of the United States of America and not 
elsewhere, in, to and under the application for Letters Patent of the United States of America, 
any refiling, division or continuation of said application, each Letters Patent of the United States 
of America which may issue from said application and any reissue or extension thereof, and the 
invention described in said application; 

Assignor hereby covenants and agrees that it will at any time upon the request and 
at the expense of Assignee execute and deliver any and all papers and do all lawful acts that may 
be necessary or desirable to perfect the title to said invention and to obtain a Letters Patent 
therefor, and the Assignor hereby authorizes and requests the Commissioner of Patents and 
Trademarks of the United States of America, to issue Letters Patent of the United States of 
America from said application to Assignee as the Assignee of the entire right, title and interest 
in, to and under the same, for the sole use and behoof of Assignee, its successors, legal 
representatives and assigns, in accordance with the terms of this Assignment. 

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my seal this 
2nd_ day of June 1995. 



o 




Masato Okabe 



Witnesseth: 



(J Yoshihilo FOKUI 



150956 1 



> THE 
*DER OF 



MORGAN & FINNEGAN Ll.fi 
ATTORNEYS AT LAW 

345 PARK AVE. 
NEW YORK, NY 10154 

COMMISSIONER OF PATENTS AND TRADEMARKS 




•1 93*^^4 'm 



CtTIBAN<0' 

Cm BANK. NA 

153 EAST 53RD STREET 

SORT NO. 2411 

NEW YORK. N.Y. 10O43 



•nil* *4 %J+ i\ u J :;,.„;! \,.- 



DOLLA 



THE CITIBANK PRIVATE BANK 



mi -vox 




Case No. 2122-4028 



Serial No. 08/428,325 



Pate Mailed August 21. 1995 ATTY BDD 

Date Due in the Patent Office 



The return of this post card, properly stamped, will 
acknowledge receipt in the Patent & Trademark Office 
of the following: 

1 m _ Executed Assignment; 

Recordation Form Cover Sheet; 

Check for $40.00; 
3-- Certificate of Mailing; and 
^ _ Return postcard 
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Serial No. 08/428,325 
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ATTY BDD 



Date Due in the Patent Office 



(The return of this post c ar d,^ prope r ly stamped, will 
acknowledge receipt in the Patent fif^Tradenark Office 
of the following: 
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5. - 

6. - 



Executed Assignment; 
Recordation Form Cover Sheet; 
Check for $40.00; 
Certificate of Mailing; and 
Return postcard 
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- PATENT Docket No. 2122-4028 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants : Masato Okabe Group Art Unit: TBA 

Serial No. : 08/428,325 Examiner: TBA 

Filing Date : April 25, 1995 

For : PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, AND 

INFORMATION RECORDING SYSTEM 

CERTIFICATE OF MAILING (37 C.F.R. S1.8a) 



ASSISTANT COMMISSIONER OF PATENTS 
BOX ASSIGNMENT 
Washington, D;C. 20231 

I hereby certify that the attached: 

1. Recordation Form Cover Sheet; 

2. Executed Assignment; 

3. Check in the amount of $40.00; and 

4. Return postcard 

(along with any paper(s) referred to as being attached or enclosed) and this Certificate of 
Mailing are being deposited with the United States Postal Service on the date shown below 
with sufficient postage as first-class mail in an envelope addressed to the: Assistant 
Commissioner of Patents, Washington, D.C. 20231. 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Date: August 2L 1995 



Mailing Address: 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, New York 10154 
(212) 758-4800 Telephone 
(212) 758-6849 Facsimile 

Rev. 121991 M&F 




Reg. No. 33,676 
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CORRESPONDENCE #5 



JANUARY 27, 1996 

MORGAN & FINNEGAN, L.L.P. 
BRUCE D. DERENZI 
345 PARK AVENUE 
NEW YORK, NY 10154 



UNITED STATES PATENT AND TRADEMARkVoFF i£e 
NOTICE OF RECORDATION OF ASSIGNMENT DbG^fffiNT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF THE 
U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS AVAILABLE 
AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER REFERENCED 
BELOW . 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE INFORMATION 
CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA PRESENT IN THE 
PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD FIND ANY ERRORS OR 
HAVE QUESTIONS CONCERNING THIS NOTICE,* YOU MAY CONTACT THE EMPLOYEE WHOSE 
NAME APPEARS ON THIS NOTICE AT 703-308-9723. PLEASE SEND REQUEST FOR 
CORRECTION TO: U.S.. PATENT AND TRADEMARK OFFICE, ASSIGNMENT DIVISION, 
BOX ASSIGNMENTS, NORTH TOWER BUILDING, SUITE 10C35, WASHINGTON, D.C. 20231. 

RECORDATION DATE: 08/24/1995 REEL/FRAME: 7630/0063 

NUMBER OF PAGES : 3 

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS). 
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UNITED STATES DEPARTMENT OF COMMERC 
Patent and Trademark Office 

ASSISTANT SECRETARY AND COMMISSIONER 

OF PATENTS AND TRADEMARKS 
Washington. D.C. 20331 



Sua- 



FEB o 5 m 




♦100069529A* 




ASSIGNOR: 

OKABE, MASATO 

+ 

ASSIGNEE: 

DAI NIPPON PRINTING CO., LTD. 
1-1 I CH I GA YA - KAG AC HO 1-CHOME, 
TOKYO, 162, JAPAN 

SERIAL NUMBER: 08428325 
PATENT NUMBER: 



DOC DATE: 06/02/1995 

SHINJUKU-KU 

FILING DATE: 04/25/1995 
ISSUE DATE: 



REGINA COATES, EXAMINER 
ASSIGNMENT DIVISION 
OFFICE. OF PUBLIC RECORDS 




IN THE UNITE1 



Masato Okabe 



09-27-1995 



Docket No. 2122-4028 
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100069529 



K OFFICE 



Serial No. 



Filed kA\ y : 



For % 



08/428,325 
April 25, 15)95 



Group Art Unit: TBA 



Examiner: TBA 



PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, AND 
INFORMATION RECORDING SYSTEM 



RECORDATION FORM COVER SHEET PURSUANT TO 37 C.F.R. 3 1.331 



Assistant Commissioner Of Patents 
BOX ASSIGNMENTS 
Washington, D.C. 20231 

Sir: 



1. 



Please record the attached original documents or copy thereof. 

Name of conveying party /parties: 
Masato Okabe 



2. Name and address of receiving party /parties: 
Name: Dai Nippon Printing Co.. Ltd. 



Internal Address: 



Street Address: 1-1 Ichigava-Kagacho 1-chome. Shiniuku-ku 



City Tokyo. 162 



State JAPAN 



ZIP 



Name: 



Internal Address: 



Street Address: 



HH 09/07/95 08428325 



State 



1 581 



[ ] Additional names and addresses attached. 



A0,£flp.CK. 



3. 



Nature of Conveyance: 



[X] Assignment [ ] Merger 
[ ] Change of Name [ ] Other _ 
Execution Date: June 2. 1995 



[ ] Security Agreement 



172484 1 



Docket No. 2122-4028 



4. Application Numbers) or Patent Numbers): 

[ ] This document is being filed together with a new application which was executed on 
[X] Patent Application No.(s) 08/428.325 __ 



[ ] Patent No. (s) 



5. Address all future communications to: 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, New York 10154 

6. Total number of applications and patents involved: one 

7. Total fee (37 CFR § 1.331): $40.00 per property x _J_ property(ies) = $ 40.00 

[X] A check in the amount of $ 40.00 to cover the recordation fee is enclosed: 

[ ] Charge fee to Deposit Account No. 13-4500. Order No. . A DUPLICATE 

COPY OF THIS SHEET IS ATTACHED. 

[X] The Commissioner is hereby authorized to charged any additional fees which may be required 
for this recordation, or credit any overpayment to Deposit Account No. 13-4500. Order No. 
2122-4028 . A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 



To the best of my knowledge and belief, the foregoing information is true and correct and any attached 
copy is a true copy of the original document. 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: August 21. 1995 



Mailing Address: 



MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212) 758-4800 

(212) 751-6849 Telecopier 



FORM: REC-PAT.NY 
Rev. 3/27/95 

172484J 




Registration No. 33.676 



Total number of pages comprising this cover sheet 2 



- 2 - 



ASSIGNMENT 



SOLE PATENT 
DOCKET NO. 2122-4028 



TO ALL WHOM IT MAY CONCERN, be it known that: 



WHEREAS 



atizen oya^ residing at 1-1 Ichigava-K agacho 1-chome. Shininkii-lni 
Tokyo. 162 JAPAN " ' J ~ 

hereinafter referred to as "Assignor", has made an invention or discovery in 




which is fully described and set forth in an application for Letters Patent of the United States 
of America, executed by me concurrently herewith; and 

WHEREAS 



0 £? J APA N ,.hereinafter referred to as "Assignee", is desirous of obtaining the full and 
entire right, title and interest, for the territory of the United States of Americain toSid TundS 
said application and any Letters Patent of the United States of Ameri^ to issued tflerSn; 

>u NOW, THEREFORE, for and in consideration of the sum of One Dollar C$1 om 
and other good and valuable consideration, the receipt of which is hereby ack^wSeed foe 
Assignor has sold, assigned, transferred and set over, and by these presehu ; does herlw '«X 
Sa^^-^ ft™*** Assi S nee ' its successors, legi represSvIs 2nd S the 
^where in ^nH^l 1 "^?' f ? T ^ ***** of Uni ^ States of AmericK not 

a t »ho ov„o«o A /?8n or hereb y covenants and agrees that it will at any time upon the request and 
at the expense of Assignee execute and deliver any and all papers anddo all lawful aVte that m£v 
be necessary or desirable to perfect the title to said invention and to SSSniSnuffi 

iraaemarks ot the United States of America, to issue Letters Patent of the United State* «f 
America from said application to Assignee as the Assignee of the entire "right titKd I mterest 
m, to and under the same, for the sole use and behoof of Assignee Ts sucSSa toS 
representatives and assigns, in accordance with the terms of this Sg^ment. 8 

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my seal this 
2nd day of June 1095 



Witnesseth : 




oshihilo 




Masato Okabe 
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: PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, 
AND INFORMATION RECORDING SYSTEM 



INFORMATI ON DISCLOSURE STATEMENT 
Under 37 CFR §§1.56 And 1.97 



Assistant Commissioner For Patents 
Washington, D.C. 20231 

Sir: 

This Information Disclosure Statement is filed in accordance with 37 C.F.R. §§1.56, 
1.97 and 1.98. The items listed on Form PTO-1449, a copy of which is enclosed, may be 
deemed to be pertinent to the above-identified application and are made of record to assist 
the Patent and Trademark Office in its examination of this application. The Examiner is 
respectfully requested to fully consider the items and to independently ascertain their 



teaching. 



1. 



[X] 



[ ] 



[ ] 



For each of the following items listed on the enclosed copy of Form PTO-1449 
that is not in the English language, an English language translation of that item 
or a portion thereof or a concise explanation of the relevance of that item is 
enclosed: 




For each of the following items listed on the enclosed copy of Form PTO-1449 
that is not in the English language, a concise explanation of the relevance of 
that item is incorporated in the specification of the above-identified application. 

Any copy of the items listed on the enclosed copy of Form PTO-1449 that is 
not enclosed with this Information Disclosure Statement was previously cited 
by or submitted to the Patent and Trademark Office in the prior [ ] 
Continuation, [ ] Divisional or [ ] Continuation-In-Part application under 37 
C.F.R. §1.60, U.S. Serial No. ; , filed 



1 - 



20039U 
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4. [X] No fee is due under 37 C.F.R. § 1 . 17(p) for this Information Disclosure 

Statement since it is being filed in compliance with: 

[ ] 37 C.F.R. §1.97(b)(l), within three months of the filing date of the above- 
identified application. 

[ ] 37 C.F.R. §1.97(b)(2), within three months of the date of entry into the 
national stage as set forth in §1.491 in an international application. 

[X] 37 C.F.R. §1.97(b)(3), before the mailing date of a first Office action on the 
merits. ... 

5. [ ] No fee is due under 37 C.F.R. §1.17(p) for this Information Disclosure 

Statement since it is being filed in compliance with 37 C.F.R. §1.97(c), after 
the period specified in paragraph 4 above but before the mailing date of a final 
action or a Notice of Allowance (where there has been no prior final action), 
and is accompanied by one of the certifications pursuant to 37 C.F.R. § 1.97(e) 
set forth in paragraph 9 below. 

6. [ ] A fee is due under 37 C.F.R. §1.17(p) for this Information Disclosure 

Statement since it is being filed in compliance with 37 C.F.R. § 1.97(c), after 
the period specified in paragraph 4 above but before the mailing date of a final 
action or a notice of allowance (where there has been no prior final action): 

[ ] A check in the amount of $200.00 is enclosed in payment of the fee. 

[ ] Charge the fee to Deposit Account No. 13-4500. Order No. . 

A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 

7. [ ] A fee is due under 37 C.F.R. §1. 17(i)(l) for this Information Disclosure 

Statement since it is being filed in compliance with 37 C.F.R. § 1.97(d), after 
the mailing date of a final action or a notice of allowance, whichever comes 
first, but before payment of the issue fee, and is accompanied by: 

a. one of the certifications pursuant to 37 C.F.R. § 1.97(e) set forth in 
paragraph 9 below; and 

b. the attached petition requesting consideration of this Information 
Disclosure Statement; and 

c. the fee due under 37 C.F.R. §1.17(i)(l) which is paid as set forth in 
paragraph 10 below. '. 

8. [ ] A fee is due under 37 C.F.R. §1.17(i)(l) for this Information Disclosure 

Statement since it is being filed in compliance with: 

a. [ ] 37 C.F.R. §1.313(b)(3), after the issue fee has been paid and 

information cited in this Information Disclosure Statement may 
render at least one claim unpatentable and is accompanied by the 
attached Petition To Withdraw Application From Issue; 
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PATENT 



b. .[ ] 37 C.F.R. §1.313(b)(5), after the issue fee has been paid and 

information cited in this Information Disclosure Statement is to 
be considered in a Continuation application upon abandonment 
of the instant application and is accompanied by the attached 
Petition To Withdraw Application From Issue. 

c. [ ] The fee due under 37 C.F.R. §1. 17(i)(l) is paid as set forth in 

paragraph 10 below. 



[ ] I hereby certify that each item of information contained in this Information 
Disclosure Statement was cited in a communication from a foreign patent 
office in a counterpart foreign application not more than three months prior to 
the filing of this Information Disclosure Statement. 

[ ] I hereby certify that no item of information in the Information Disclosure 

Statement filed herewith was cited in a communication from a foreign patent 
office in a counterpart foreign application or, to my knowledge after making 
reasonable inquiry, was known to any individual designated in § 1.56(c) more 
than three months prior to the filing of this Information Disclosure Statement. 

A check in the amount of $130.00 is enclosed in payment of the fee due under 
37 C.F.R. §l,17(i)(l). 

Charge the fee due under 37 C.F.R. §1.17(i)(l) to Deposit Account No. 13- 

4500. Order No. ■ A DUPLICATE COPY OF THIS SHEET IS 

ATTACHED. 



10. [ ] 
[ ] 



[X] The Commissioner is hereby authorized to charge any additional fees which 
may be required for this Information Disclosure Statement, or credit any 
overpayment to Deposit Account No. 13-4500. Order No. 2122-4028 A 
DUPLICATE COPY OF THIS SHEET IS ATTACHED 



Dated: February 13, 1996 



MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212) 758-4800 

(212) 75 1-6849 Telecopier 
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PHOTOELECTRIC SENSOR, INFORMATION RECORDING 
METHOD, AND INFORMATION RECORDING SYSTEM 



CONCISE EXPLANATION OF RELEVANCE 
OF NON-ENGLISH LANGUAGE REFERENCES 



ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D.C. 20231 



Sir: 



Applicants submit a brief description of the relevance of the foreign language 



references which were submitted to or cited by the Patent Office in commonly-owned 
Application Serial Nos. 08/141 ,1 10 and 08/233,672. 



M. Hiramoto et al. , "Photocurrent Multiplication In Amorphous 
Silicon Carbide Films". Appl. Phvs. Lett. 59(16V 1992 (199\) 

This reference describes thin amorphous silicon carbide films having 
photocurrent multiplication effect caused by the injection of electrons on a conductive zone 
from electrodes, due to tunnel effect. Results on a thin film of 1/im sandwiched by 
electrodes is described. 
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M. Hiramoto et ah, "Photocurrent Multiplication In Amorphous 
Silicon Carbide Films". J. Imag. Sci. TechnoL. 37(2). 192 (1993) 

This reference describes thin amorphous silicon carbide films having 
photocurrent multiplication effect, caused by the injection of electrons on a conductive zone 
from electrodes, due to tunnel effect. Results on a thin film of l/*m sandwiched by 
electrodes is described. 

M. Hiramoto et al., "Photocurrent Multiplication Phenomenon In Organic 
Pigment Film", The Extended Abstract of the 53rd Autumn Meeting of the 
Japan Society of Applied Physics. 1043 (1992) 

This reference describes organic pigment thin film having photocurrent 
amplification function at temperatures of -10°C or lower. Results on a thin film of 500 nm 
sandwiched by electrodes is described. 

M. Hiramoto et al., "Photocurrent Multiplication in Organic Pigment Films", 
Final Program and the Proceedings of the 9th International Congress on 
Advances in Non-Impact Printing Technologies. Japan Hardcopy '93. 671 (1993) 

This reference describes organic pigment thin film having photocurrent 

amplification function at temperatures of -10°C or lower. Results on a thin film of 500 nm 

sandwiched by electrodes is described. The value of dark current is on the order of several 

tens of mA/cm 2 or more. 
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T. Yajima et aL, "Mechanism of Photocurrent Multiplication in 
Organic/Inorganic Layered Photoreceptors Consisting of a-SIC:H", 
The Proceedings of the Annual Conference of Japan Hardcopy '92 
for the Society of Electrophotography of Japan. 211 (1992^ 

This reference describes the photocurrent multiplication mechanism of an 

organic/ inorganic laminated photosensitive member using amorphous silicon carbide films. 

Photocurrent multiplication occurs due to a barrier at the interface between an amorphous 

silicon carbide layer and an electric charge transport layer. 

A. Fuji et aL, "Plastic Devices Using Memory-Type Organic 

Photoconductor", The Extended Abstract of the 39th Spring Meeting 

of the Japan Society of Applied Physics and Related Societies. 1064 (1992^ 

This reference describes a photosensitive member having photocurrent 
multiplication property. An optical sensor with memory property in which conductivity is 
maintained for more than 3 hours after light irradiation is described. 

JP(A)3-246560 (Takanashi et al.^ 

This reference describes a method for recording optical information by the use 
of a photoconductive layer of charge injection type. 

EP 342.967 A2 

EP 342,967 A2 (corresponding to Japanese Laid-Open Patent Application No. 
1-290366) discloses a conventional photosensitive member described in the above-identified 
application from page 28, line 27 to page 29, line 4. As described in EP 342,967 A2 (page 
27, line 61 to page 28, line 7) and corresponding Japanese Laid-Open Patent Application No. 
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1- 290366 (page 476, lower right column, lines 11-19), the photosensitive member 1 has 
originally insulative characteristics but turns to be conductive when receiving light. 

The following Japanese references disclose the same photosensitive member 
feature as above (although some references assign different names to the photosensitive 
member), and therefore are believed to be substantively cumulative to EP 342,967 A2 (and 
Japanese Laid-Open Patent Application No. 1-290366): Laid-Open Patent Application Nos. 

2- 1693, 1-290368, 1-293358 to 1-293360, 1-293348, 1-256254 to 1-296256, 2-56557, 1- 
295897, 1-298865, 1-298860, 2-77764, 2-77780, 2-87148, 2-93477, 2-262664, 2-153365, 2- 
173756, 2-176765, 2-230246, 2-230244, 2-275960, 2-242260, 2-244053, 2-244064, 2- 
244062, 2-244160, 2-244162, 2-244155, 2-244156, 2-244166 to 2-244168, 2-203353, 2- 
245758 to 2-245760, 2-245763 to 2-245766, 2-245735, 2-245731, 2-245181, 2-245182, 2- 
245734, 2-275968, 2-275974, 2-275980, 2-289865, 3-158858, 3-158859, 3-158867, 3- 
158857, 3-170984, 3-170985, 3-170982, 3-172068, 3-175475, 3-192288, 3-200276, 3- 
231754, 3-7942, 3-7943, 3-15081, 3-15087, 3-54579, 3-20755, 3-20756, 4-46347, 4-40475, 
4-70757 to 4-70760, 4-70808, 4-40809, 4-70864, 4-70870 to 4-70871, 4-70842 to 4-70846, 
4-70894, 4-73656, 4-73769, 3-174166, 3-219270, 4-336752, 4-337961, 4-362916, 5-2280, 5- 
107775 to 5-107777, 5-134426, 5-150251, 5-165005, 5-232770, and 5-270140. 

2-244157 

(1) A Barrier-Control Type Photosensitive Member And A Method For Exposing 
The Same 

(2) FIG. 1 shows a photosensitive member (which includes glass base 101, Au 
electrode 103, barrier modulation layer 105, and photoconductive layer 107) arranged 
opposite to an electric charge retaining member (which includes insulation layer 109, 
electrode 111, and glass base 113). 
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The barrier modulation layer 105, in which the barrier strength varies 
according to the amount of exposure, is provided between the electrode 102 and the 
photosensitive layer 107. The barrier cuts off dark current during the non-exposure state, 
whereas it is canceled out by carriers generated during the image-exposure state, increasing 
current amount and enabling to store electric charge upon the electric charge retaining 
member (page 474, lower left column, lines 14-20). The barrier modulation layer 105 may 
be made of Cu-doped CdS monocrystal (page 474, lower right column, lines 15-17). 

The use of a barrier modulation effect to amplify current is disclosed. 

2-244158 

(1) A Photosensitive Member Having A Photo-Electron Doubling Effect And An 
Electrostatic Image Recording Method 

(2) FIG. 1 shows photosensitive member 1 which includes supporter 5, electrode 
7, insulation layer 8, and photoconductive layer 9, although FIG. 2 omitted the insulation 
layer 8. 

The insulation layer 8 as a dark-current preventing layer is provided between 
the electrode 7 and the photoconductive layer 9 (page 481, upper right column, lines 1-2). 
The insulation layer 8 may be made of inorganic metal oxide, such as Ge0 2 , Ce0 2 , Si0 2 , 
A1 2 0 3 , W0 3 , etc., or inorganic insulating material, such as SiN, SiC, etc., having the 
membrane thickness of 100A to 1000A formed by the EB vacuum evaporation, sputtering, or 
the like, (page 481, upper right column, lines 4-16). 

The optical arrangement shown in FIG. 2 corresponds to the prior art example 
described in the above-identified application from page 1, line 28 to page 2, line 14. Electric 
charge retaining member 3 includes insulation layer 11, electrode 13, and supporter 15. 

The use of an avalanche effect to amplify current is disclosed. 



4-70760 

(1) An a-Se-Te Photosensitive Member And An Electrostatic Information 
Recording Method 

(2) Photosensitive member 1 shown in FIG. 1(a) includes transparent supporter 5, 
transparent electrode 7, charge-injection preventing layer 8, a-Se-Te layer 9, and charge 
transfer layer 10. Alternatively, a-Se layer 9* is formed as shown in FIG. 1(b) (page 697, 
lower left column, lines 12-17). The a-Se-Te layer 9 serves as a charge generation layer 
(page 697, lower left column, lines 8-9), and effectively reduces, even when the Te density 
increases, unexpected thermal generation carriers and injection carriers, thereby preventing 
an increase of dark current. It also provides panchromatic characteristics in the visible 
region, and improves sensitivity in the short wavelength region (page 698, upper left column, 
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lines 14-20). The a-Se layer 9' contributes to reducing more dark current (page 698, upper 
right column, lines 1-5). 

The charge-injection preventing layer 8 is located between the electrode 7 and 
the a-Se-Te layer 9 (or the a-Se layer 9') to prevent an increase of dark current. The layer 8 
has membrane thickness of 0.01/xm to l(Vim, and is made of Si0 2 , A1 2 0 3 , SiC, SiN by the 
vacuum evaporation, sputtering, glow discharge, etc. (page 698, lower right column, lines 5- 
11). Alternatively, the charge-injection preventing layer 8 may be made of materials having 
the opposite electrode polarity and charge transfer characteristics, to achieve a desired 
charge-injection preventing effect by the rectifying effect (page 698, lower right column, 
lines 12-15). 

The optical arrangement shown in FIG. 2 corresponds to the prior art example 
described in the above-identified application from page 1, line 28 to page 2, line 14. Electric 
charge retaining member 3 includes insulation layer 11, electrode 13, and supporter 15. 

5-2280 

(1) An Electrostatic Information Recording Medium And An Electrostatic 
Information Recording And Reproducing Method 

(2) FIG. 1 shows electrostatic information recording medium A to be arranged 
opposite to electrode plate B or electric charge retaining member C, as shown in FIGs. 2 and 
3. The recording medium A includes supporter 1, electrode 2, iriorganic oxide layer 3, 
charge generation layer 4, and charge transfer layer 5. 

The inorganic oxide layer 3, provided between the electrode 2 and the charge 
generation layer 4, blocks dark current generated from the charge injection from the 
electrode 2 during the voltage application, and serves as an electrostatic information 
recording layer (column 4, lines 35-40). The inorganic oxide layer 3 provides, if made of 
Si0 2 , the desired electrostatic information recording effect. Alternatively, it may be made of 
other inorganic oxide, such as, As^, B^, Bi 2 0 3 , CdS, CaO, Ce0 2 , Cr 2 0 3 , CoO, Ge0 2 , 
Hf0 2 , Fe^, La 2 0 3 , MgO, Mn0 2 , Nd 2 0 3 , Nb 2 0 5 , PbO, Sb 2 0 3 , Se0 2 , Ta 2 0 5 , W0 3 , V 2 0 5 , 
Y 2 0 5 , Y 2 0 3 , BaTi0 5 , Bi 2 Ti0 5 , CaO-SrO, CaO-Y 2 0 3 , Cr-Si0 2 , LiTa0 3 , PbTi0 3 , PbZr0 3 , 
Zr0 2 -Co, Zr0 2 -Si0 2 , or inorganic compound, such as, A1N, BN, NbN, Si 3 N 4 , TaN, TiN, 
VN, ZrN, SiC, TiC, WC, A1 4 C 3 (page (3), column 4, lines 40-48). 

The optical arrangement shown in FIG. 3 corresponds to the prior art example 
described in the above-identified application from page 1, line 28 to page 2, line 14. The 
electric charge retaining member C includes charge retaining layer 23, electrode 22, and 
supporter 21. 



2-1693 

(1) An Electrostatic Camera with High Resolution 
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(2) This reference corresponds to the prior art example described in the above- 

identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



1-290366 

(1) An Electrostatic Image Recording And Reproducing Method 

(2) This reference was cited and fully explained in the above-identified application 
on page 2, lines 13-14, and page 61, lines 12-16. 



1-289975 

(1) A Toner Image Forming Method 

(2) This reference was cited and fully explained in the above-identified application 
from page 1, line 28 to page 2, line 14. 



1-290368 

(1) An Electrostatic Latent Image Forming System 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



1-293358 

(1) A Method For Exposing An Electric Charge Retaining Member 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11 1 electrode 13, and supporter 15). 
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1-293359 

(1) An Electrostatic Copier 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



1-293360 

(1) An Electrostatic Camera Having Voice Information Input Function 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



1-293348 

(1) An Electric Charge Retaining Member Recordable Voice/Image Information 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



1-296255 

(1) An Electric Charge Retaining Member 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 4 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15), although 1-296255 
uses electric-charge retaining reinforced layer 10. 
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2-56557 

(1) An Electric Charge Retaining Member 

(2) This reference is similar to the prior art example described in the above- 



identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an arrangement among transparent electrode member 1 
(supporter 5 and transparent electrode 7), spacer 2, and removable electric-charge retaining 
member 3 (photoconductive layer 9, insulation layer 11, electrode 13, and supporter 15). 
The difference is that the electric charge retaining member 3 includes the photoconductive 
layer 9. 



1-296256 

(1) An Electric Charge Retaining Member 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



1-296254 

(1) An Electrostatic Image Recording Medium And An Electric Charge Retaining 
Member 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows an arrangement among photosensitive member 1 (supporter 5, 
electrode 7, photoconductive layer 9), spacer 2, and electric charge retaining member 3 
(insulation layer 11, electrode 13, and supporter 15). 



1-295897 

(1) An Electrostatic Recording Card 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 
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FIG. 4 shows an optical system which comprises photosensitive member 2 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

1-298865 

(1) An Image Processing System using An Electric Charge Retaining Member 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



1-298860 

(1) A Scanner Which Reads And Inputs An Electrostatic Latent Image 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



2-77764 

(1) A Voltage- Applying And Exposing Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



2-77780 

(1) A Method For Deleting A Latent Image In An Electric Charge Retaining 

Member 
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(2) This reference corresponds to the prior art example described in the above- 

identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



2-87148 

(1) An Electrostatic Image Recording Medium 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15), although the 
insulation layer 1 1 includes photoconductive or conductive fine particles 12 so as to store 
electric charges. 



2-89081 

(1) A Holographic Color Filter 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 16 shows an embodiment applying a holographic color filter to voltage 
application and exposure to electric charge retaining member 12. 1, 11 are photosensitive 
members. 



2-93477 

(1) A Method And Apparatus For Forming Image While Controlling Voltage 
Application 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 
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2-153365 

(1) A Method For Copying A Negative 

(2) This reference is similar to the prior art example described in the above- 



identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows negative 1 having electrode 1 1 and pattern layer 12 (insulation 
part 12a and conductive part 12b), and electric charge retaining member 2 (insulation layer 
21, electrode 22, and supporter 23). 



2-262664 

(1) An Internal Recording Type Electrostatic Image Recording Medium And An 
Electrostatic Image Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15), although the 
insulation layer 11 includes photoconductive or conductive fine particles 12 and charge 
transport layer 10. 



2-173756 

(1) An Electrostatic Image Recording Method And An Electrostatic Image 
Recorder 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9, discharge reinforced layer 10) 
arranged opposite to electric charge retaining member 3 (insulation layer 11, electrode 13, 
and supporter 15), although the there is provided the discharge reinforced layer 10. 

2-176765 

(1) An Electrostatic Image Recording And Reproducing method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 
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FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15), although the 
insulation layer 11 includes fine particles 12. 

2-230246 

(1) A Color Scanner 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter 1c). 

2-230244 

(1) A System For Protecting Printing Text 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter 1c). 



2-275960 

(1) An Electric Charge Retaining Member And An Electric Charge Retaining 
Method . 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

2-242260 

(1) A Photoconductive Fine-Particle Dispersion Type Photosensitive Member 
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(2) This reference corresponds to the prior art example described in the above- 

identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



2-244053 

(1) A Method For Fabricating An Electric Charge Retaining Member 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

2-244004 

(1) A Method For Making A Color Filter 

(2) This reference disclose the prior-art photosensitive mechanism in FIG. 1 
(photosensitive member 1, mask 2 and incident light 3, 4). 

2-244086 

(1) A Method For Copying Color Hologram 

(2) FIG. 1 shows photosensitive member 1 and master hologram 2. 

2-244064 

(1) An Image Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter 1c). 
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2-244062 

(1) An Image Recording And Sensitizing Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter 1c). 



2-244155 

(1) An Electric Charge Retaining Member 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



2-244156 

(1) An Internal Electric Charge Retaining Member 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an arrangement among photosensitive member 1 (supporter 5, 
electrode 7, and photoconductive layer 9), spacer 2, and electric charge retaining member 3 
(insulation layer 11, electrode 13, and supporter 15), although photoconductive or conductive 
pattern 14 is formed on the insulation layer 11 and coated by protective layer 20. 

2-244160 

(1) A Selenium Photosensitive Member And An Electrostatic Image Recording 
Method 

(2) Numeral 10 in FIG. 1(b) is a (transparent) reflection preventing layer. 
Optionally, a discharge reinforced layer may be provided on photoconductive layer 9 (page 
493, lower right column, line 20 to page 494, upper left column, line 1). 

The optical arrangement shown in FIG. 2 corresponds to the prior art example 
described in the above-identified application from page 1, line 28 to page 2, line 14. Electric 
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charge retaining member 3 includes insulation layer 11, electrode 13, and supporter 15. 
Photosensitive member 1 includes supporter 5, electrode 7, and photoconductive layer 9, and 
is arranged opposite to electric charge retaining member 3. 

2-244166 

(1) An Image Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter 1c). 

2-244167 

(1) An Image Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter lc). 

2-289865 

(1) An Electrostatic Camera Using A Photo-Electron-Doubling Tube 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an electrostatic camera using a photo-electron-doubling tube 
which comprises photosensitive member 120 (transparent base 120a, transparent electrode 
120b, and photosensitive layer 120c) arranged opposite to electric charge retaining member 
124 (insulation layer 124a, electrode 124b, and base 124c). 

m 

2-244168 

(1) An Electrostatic Printing Method 
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(2) This reference corresponds to the prior art example described in the above- 

identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows photosensitive member 101 (supporter 101a, electrode 101b, 
photosensitive layer 101c) and electric charge retaining drum 103 (insulation layer 103a, 
cylindrical electrode 103b, and supporter 103c), although the electric charge retaining 
member has a drum shape. 



2-245645 

(1) A Method And Apparatus For Measuring Thermally Stimulated Current 

(2) FIG. 1 shows electric charge retaining member 105 connected to a pair of 
electrodes 101, 103 via spacer 111 in measuring room 100. 



2-244162 

(1) A Method For Developing An Electrostatic Latent Image By Toner 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1(a) shows an optical system which comprises photosensitive member 
101 (transparent supporter 101a, transparent electrode 101b, photosensitive layer 101c), and 
electric charge retaining drum 103 (insulation layer 103a, electrode 103b, and supporter 
103c). 



2-275974 

(1) An Image Recorder Using A Color Filter 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14 because 2-275974 uses a 
photosensitive member and an electric charge retaining member (page 5, line 18 to page 6, 
line 6). 



2-245759 

(1) An Internal Recording Type Electrostatic Image Recording Medium 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 
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FIGs. 5 and 6 show two optical systems. FIG. 5 shows photoconductive fine 
particles, and FIG. 6 shows conductive fine particles (page 481, upper right column, lines 
12-18). In each optical system, photosensitive member 1 includes supporter 5, electrode 7, 
photoconductive layer 9; electrostatic image recording medium 3 includes insulation layer 11, 
electrode 13, 13\ and supporter 15. 



2-245758 

(1) An Internal Recording Type Electrostatic Image Recording Medium 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 7 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electrostatic 
image recording medium 3 (a pair of insulation layer 11, IT, electrode 13, and supporter 
15), although between insulation layers 11, IT is provided photoconductive or conductive 
fine particles 16. 



2-203353 

(1) An Electric Charge Retaining Member Having A Protective Membrane 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

2-245735 

(1) An Information Recording Medium And Information Recording And 
Reproducing Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to information 
recording medium 3 (liquid-crystal polymer layer 11, electrode 13, and supporter 15). 
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2-245764 

(1) An Image Forming Member And An Image Forming Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 23. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) and electric charge retaining member 
3 (insulation layer 10, electrophoresis material layer 11, thermoplastic resin layer 12, 
electrode 13, and supporter 14). 



2-245765 

(1) An Information Recording Medium And An Information Recording And 
Reproducing Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



2-275980 

(1) A Method For Optically Reading A Fine-Particle Pattern 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 101 
(supporter 101a, electrode 101b, and photoconductive layer 101c), electric charge retaining 
member 103 (insulation layer 103a, electrode 103b, and supporter 103c), although insulation 
layer 1031 includes fine-particle layer 105. 



2-245731 

(1) An Electro-Optical Reading Method For An Electrostatic Pattern 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows a view for explaining a method for recording an electrostatic 
pattern onto electric charge retaining member 103. Photosensitive member 109 includes 
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supporter 109a, electrode 109b, and photosensitive layer 109c. The electric charge retaining 
member 103 includes insulation layer 103a, electrode 103b, supporter 103c, and reflection 
preventing layer 103d. 

2-245181 

(1) A Method For Cultivating Cells With Electrostatic Patterns 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3(a) shows a view for explaining a method for forming an electrostatic 
patten which comprises photosensitive member 104 (supporter 104a, electrode 104b, and 
photosensitive layer 104c) arranged opposite to electric charge retaining member 105 
(insulation layer 105a, electrode 105b, and supporter 105c). 

2-245182 

(1) A Method For Separating Components In Blood, Body Fluids, etc., Using 
Electrostatic Patterns 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3(a) shows a view for explaining a method for forming an electrostatic 
patten which comprises photosensitive member 104 (supporter 104a, electrode 104b, and 
photosensitive layer 104c) arranged opposite to electric charge retaining member 105 
(insulation layer 105a, electrode 105b, and supporter 105c). 

2-245734 

(1) An Electric Charge Retaining Member Having An Electro-Optical Layer 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 101 
(glass 101a, transparent electrode 101b, and photosensitive layer 101c), and electric charge 
retaining member 103. 



2-245760 

(1) A Surface Injection Type Photosensitive Member 
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(2) FIG, 1 shows two kinds of photosensitive members 1: FIG. 1(f) shows a first 

embodiment and FIG. 1(a) shows a second embodiment. The photosensitive member shown 
in FIG. 1(1) includes supporter 5, electrode 7, and photoconductive layer 9 (Se layer 9a and 
Br ion doped layer 9b). In FIG. 1(a), the photoconductive layer 9 further includes Na ion 
doped layer 9c. 

The optical arrangement shown in FIG. 2 corresponds to the prior art example 
described in the above-identified application from page 1, line 28 to page 2, line 14. Electric 
charge retaining member 3 includes insulation layer 11, electrode 13, and supporter 15. 

2-245761 

(1) A Photosensitive Member And An Electrostatic Image Recording Method 
Using A Super-Lattice Avalanche Photodiode 

(2) Photosensitive member 1 shown in FIG. 1 includes supporter 5, electrode 7, 
and photoconductive layer 9 (charge generation layer 9a, super-lattice avalanche photodiode 
layer 9b, and charge transfer layer 9c). 

The optical arrangement shown in FIG. 3 corresponds to the prior art example 
described in the above-identified application from page 1, line 28 to page 2, line 14. Electric 
charge retaining member 3 includes insulation layer 11, electrode 13, and supporter 15. 

The use of an avalanche effect to amplify current is disclosed. 

2-245762 

(1) A Charge-Injection Controllable Photosensitive Member 

(2) FIG. 1(a) shows another embodiment of photosensitive member 1 which 
includes supporter 5, electrode 7, and photoconductive layer 9 (emitter layer 9a, base layer 
9b, and collector layer 9c). 

The optical arrangement shown in FIG. 3 corresponds to the prior art example 
described in the above-identified application from page 1, line 28 to page 2, line 14. The 
photosensitive member 1 is arranged opposite to electric charge retaining member 3 
(insulation layer 11, electrode 13, and supporter 15). 

The use of photo-induced radicals or n/i/p/i/n junction to amplify current is 

disclosed. 



2-245763 

(1) A Method For Manufacturing A Photosensitive Member Having A Filter 
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(2) FIG. 2 shows photosensitive member 1 having filter 4. 5 is a supporter, 6 is 

an adhesive layer, 7 is an electrode layer, and 10 is a carrier film. 

The optical arrangement shown in FIG. 6 corresponds to the prior art example 
described in the above-identified application from page 1, line 28 to page 2, line 14. The 
photosensitive member 1 is arranged opposite to electric charge retaining member 3 
(insulation layer 11, electrode 13, and supporter 15). 

2-245766 

(1) An Amorphous Silicon Photosensitive Member And An Electrostatic Image 
Recording Method 

(2) This reference discloses, in FIG. 1, four-layer photosensitive member 1 which 
includes supporter 5, electrode 7, a-Si photoconductive layer 9, and charge transfer layer 10. 
The a-Si layer 9 is layered by the CVD method, sputtering, or the like, upon the electrode 
layer 7 which has been layered upon the supporter 5. The charge transfer layer 10, which 
has dielectric constant smaller than amorphous silicon, is then layered on the a-Si layer (page 
549, upper left column, lines 9-14). A blocking layer which is made of Si0 2 , SiN, SiC, 
A1 2 0 3 , or the like and has thickness of 100 to 3000A, may be provided, if necessary, 
between the electrode layer 7 and a-Si layer 9 so as to interrupt or reduce charge injection 
from the electrode 7 to the a-Si layer 9 (page 549, upper left column, lines 15-19). The a-Si 
layer serves as a charge generation layer (page 549, upper right column, lines 6-7). 
Optionally, a discharge reinforced layer may be formed upon the photoconductive layer 9 
(page 550, upper left column, lines 10-14). 

The optical arrangement shown in FIG. 2 corresponds to the prior art example 
described in the above-identified application from page 1, line 28 to page 2, line 14. Electric 
charge retaining member 3 includes insulation layer 11, electrode 13, and supporter 15. 



2-275968 

(1) An Electrostatic Recording Cassette And A Cassette Type Electrostatic Camera 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 103 
(supporter 103a^ electrode 103b, and photoconductive layer 103c), and electric charge 
retaining member 105 (insulation layer 105a, electrode 105b, and supporter 105c). 
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3-154875 

(1) An Electric Potential Sensor And Potential Measuring Method Using Electro- 
Optical Crystal 

(2) This reference shows a prior art sensor, although an electric potential sensor, 
which uses electro-optical crystal. The sensor is characterized in a high-resistance compound 
semiconductor layer formed by epitaxial growth upon a low-resistance compound 
semiconductor substrate. 



3-158858 

(1) An Double-Layered Type Information Recording Medium And Information 
Recording Method 

(2) FIG. 1 shows a first embodiment of the information recording medium which 
comprises a pair of supporters 1, 6, a pair of electrode 2, 5, electric charge retaining layer 
3, and photoconductive layer 4, exfoliation layer 7. 

The above-identified application explains the information recording method 
with reference to FIG. 12. 



3-158859 

(1) A Charge-Injection Type Information Recording Medium And Information 
Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows photosensitive member 11 (support 13, electrode 14, and 
photoconductive layer 15), and charge-injection type information recording medium 12 
(charge transfer layer 1, electrode 2, and substrate 3). 



3-158867 

(1) A Printing System Using An Electric Charge Retaining Member 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter lc). 
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3-158857 

(1) An Electric Charge Retaining Member 

(2) This reference corresponds to the prior art example described in the above- 



identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

3-170984 

(1) A Method And Apparatus For Forming Overhead-Projector Text 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 23. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(glass base la, transparent electrode lb, and photosensitive layer lc) arranged opposite to 
frost film 2 (thermoplastic resin layer 2a, transparent electrode 2b, arid supporter 15). 



3-170985 

(1) A Frost Image Forming Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 23. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(glass base la, transparent electrode lb, and photosensitive layer lc) arranged opposite to 
frost film 2 (thermoplastic resin layer 2a, transparent electrode 2b, and supporter 15). 

3-192288 

(1) An Electrostatic Image Transferring And Developing Method 

(2) . This reference was cited and fully explained in the above-identified application 
on page 2, lines 14-23. 
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3-170982 

(1) A Method For Copying Electrostatic Information 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(glass base la, transparent electrode lb, and photosensitive layer 1c) arranged opposite to 
electric charge retaining member 2 (insulation layer 2a, transparent electrode 2b, and 
supporter 2c). 



3-172068 



(1) A Method For Optically Reading A Frost Image 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 23. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(glass base la, transparent electrode lb, and photosensitive layer lc) arranged opposite to 
frost film 2 (thermoplastic resin layer 2a, transparent electrode 2b, and supporter 15). 



3-175475 

(1) A Method For Forming A Frost Image 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 23. 

FIG. 1(c) shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (thermoplastic resin layer la, electrode lb, and supporter lc). 



3-192373 

(1) An Image Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter lc). 
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3-200269 

(1) A Method And Apparatus For Forming An Image 

(2) This reference corresponds to the prior art example described in the above- 



identified application from page 1, line 28 to page 2, line 14. 

FIG, 1 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter 1c). 



3-200276 

(1) An Apparatus For Forming Overhead-Projector Text 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 23. 

FIG. 2 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter lc). FIG. 1 shows 
frost-forming electric-charge-retaining-member 10 having thermoplastic resin layer 10a. 

3-231754 

(1) An a-Selenium-Telluride Photosensitive Member And An Electrostatic 
Information Recording Method 

4 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, a-selenium-telluride layer 9, and charge transfer layer 10) arranged 
opposite to electric charge retaining member 3 (charge retaining layer 11, electrode 13, and 
supporter 15). 



3- 7942 

(1) An Electric Charge Retaining Member 

(2) This reference was cited in the above-identified application on page 61, lines 

4- 10. 

Also, this reference corresponds to the prior art example described in the 
above-identified application from page 1, line 28 to page 2, line 14. 
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FIG. 3 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

3-7943 

(1) An Electrostatic Information Recording Medium And An Electrostatic 
Information Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 3 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining, member 3 (insulation layer 11, electrode 13, and supporter 15). 



3-15081 

(1) A Method For Correcting Electrostatic Image Potential 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 5 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



3-15087 

(1) A Method And Apparatus For Reproducing An Electrostatic Image 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 5 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



3-54579 

(1) An Electrostatic Image Recording Cassette And An Apparatus For Recording 

an Electrostatic Image 
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(2) This reference corresponds to the prior art example described in the above- 

identified application from page 1, line 28 to page 2, line 14. 

FIG. 6 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



3-20755 

(1) An Electrostatic Image Recording Label 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 4 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



3-20756 

(1) An Electrostatic Image Recording Card 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 9 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



4-40475 

(1) An Animation Pickup Device 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 8 shows an optical system which comprises photosensitive member 2 
(supporter 2a, electrode 2b, and photosensitive layer 2c) arranged opposite to electric charge 
retaining member 1 (insulation layer la, electrode lb, and supporter 1c). 



4-46347 

(1) An Information Recording Medium 
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(2) This reference was cited in the above-identified application on page 61, lines 

16-25. 

Also, this reference corresponds to the prior art example described in the 
above-identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

4-70757 

(1) A Photosensitive Member And An Electrostatic Information Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



4-70758 

(1) An Electrostatic Information Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



4-70759 

(1) A Photosensitive Member And An Electrostatic Information Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 * 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 
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4-70808 

(1) A Method For Reproducing An Electrostatic Image 

(2) As stated in page 61, right column, lines 7-14, electric charge retaining 
member 5 records photosensitive latent images in accordance with the prior art technique 
disclosed in the above-identified application from page 1, line 28 to page 2, line 14. 

4-70870 

(1) A Method For Taking Pictures Of An Electrostatic Images Continuously 

(2) FIG. 10 and a description from page 671, right column, line 19 to page 672 
upper left column, line 13 explain the prior art technique disclosed in the above-identified 
application from page 1, line 28 to page 2, line 14. 

4-70871 

(1) A Method For Exposing An image 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 10 
(supporter 11, transparent electrode 12, and photosensitive layer 13) arranged opposite to 
electric charge retaining member 20 (insulation layer 23, electrode 22, and supporter 21). 

4-70841 

(1) A Spacer Type Photosensitive Member 

(2) According to FIG. 7 and a description on page 334, upper left column, lines 
7-19, this reference uses the prior art technique disclosed in the above-identified application 
from page 1, line 28 to page 2, line 14. 



4-70872 

(1) An Spacer Type Electric Charge Retaining Member And A Method For 

Fabricating It 
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(2). According to FIG. 3 and a description on page 682, upper left column, lines 

2-14, this reference uses the prior art technique disclosed in the above-identified application 
from page 1, line 28 to page 2, line 14. 

4-70887 

(1) An Electrostatic Image Recorder 

(2) According to FIG. 2 and a description on page 815, left column, line 19 to 
right column, line 11, this reference uses the prior art technique disclosed in the above- 
identified application from page 1, line 28 to page 2, line 14. 



4-70846 

(1) A Color Film Type Recording Medium, A Photosensitive Member, And A 
Color Image Recording And Reproducing Method 

(2) According to FIG. 2 and a description on page 377, right column, lines 11-15, 
this reference uses the prior art technique disclosed in the above-identified application from 
page 1, line 28 to page 2, line 14. 



4-70845 

(1) A Silicon Photosensitive Member And A Method For Controlling Exposure 
Time 

(2) According to FIG. 2 and a description on page 371, right column, lines 1-13, 
this reference uses the prior art technique disclosed in the above-identified application from 
page 1, line 28 to page 2, line 14. 

4-70842 

(1) An Information Recording Medium 

(2) This reference was cited in the above-identified application on page 61, lines 
4-10. 

As shown in FIG. 1, information recording medium 3 includes fine particles 
10, insulation resin layer 11, 12, electrode layer 13, photosensitive layer 14, and supporter 
15. 



204242 1 - 31 - 



PATENT 



DOCKET NO. 2122-4028 



4-70809 

(1) An Information Recording Medium, An Electrostatic Information Recording 
Method, And An Electrostatic Information Recording And Reproducing Method 

(2) FIG. 1 shows information recording medium 3 which includes electro-optical 
material layer 11, dielectric mirror layer 12, electrode layer 13, photoconductive layer 14, 
supporter 15, and electric charge retaining layer 16. 

4-70864 

(1) An Information Recording Medium And An Electrostatic Information 
Recording And Reproducing Method 

(2) FIG. 1 shows information recording medium 3 including resin member 11, 
liquid crystal phase 12, electrode layer 13, photosensitive layer 14, and supporter 15. 

4-70843 

(1) An Information Recording Medium And An Electrostatic Information 
Recording And Reproducing Method 

(2) FIG. 1 shows information recording medium 3 including thermoplastic resin 
layer 11, dielectric mirror layer 12, electrode layer 13, photosensitive layer 14, and 
supporter 15. 

4-70894 

(1) A Method For Reproducing Electrostatic Information 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



4-70844 

(1) A Photosensitive Member And A Method For Recording Electrostatic 

Information 
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(2) This reference corresponds to the prior art example described in the above- 

identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 



4-73656 

(1) A Photosensitive Member And An Electrostatic Information Recording Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

4-73769 

(1) An Electric Charge Retaining Member And A Method For Recording 
Electrostatic Information 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

3-174166 

(1) A Negative Using An Electric Charge Retaining Member And A Method For 
Fabricating It 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(supporter 3, electrode 4, and photosensitive layer 5) arranged opposite to electric charge 
retaining member 2 (electric charge retaining layer 6 and conductive base 7). 

3-219270 

(1) A Voltage- Applying And Exposure Method 
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(2) This reference corresponds to the prior art example described in the above- 

identified application from page 1, line 28 to page 2, line 14. 

FIG. 10 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

4-336752 

(1) A Method For Transferring Electrostatic Information Onto A Liquid Crystal 
Type Information Recording Medium 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 4 shows an optical system which comprises photosensitive member 10 
(supporter 11, electrode 12, and photosensitive layer 13) arranged opposite to electric charge 
retaining member 20 (insulation layer 23, electrode 22, and supporter 21). 

4-337961 

(1) An Electric Charge Retaining Member And A Method For Reproducing An 
Electrostatic Latent Image 

(2) According to a description on page 336, left column, lines 30-40, this 
reference uses the prior art technique disclosed in the above-identified application from page 
1, line 28 to page 2, line 14. FIG. 1 shows electric charge retaining member 1 having 
insulation layer 11 and photoconductive layer 12. 

6-11727 

(1) A Liquid Crystal Recording Medium And A Voltage- Applying And Exposure 
Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 1 shows an optical system which comprises photosensitive member 1 
(transparent supporter 11, transparent electrode 12, and photosensitive layer 13) arranged 
opposite to liquid crystal recording medium 2 (liquid crystal layer 21, transparent electrode 
22, and transparent supporter 23). 
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4- 362916 

(1) Information Recording Medium And Electrostatic Information Recording And 
Reproducing Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite a liquid crystal 
polymer composite recording medium. 

■ 

5- 107775 

(1) An Electrostatic Information Recording Medium 

(2) This reference was cited in the above-identified application on page 61, lines 

4- 10. 

Also, this reference corresponds to the prior art example described in the 
above-identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

5- 107776 

(1) An Electrostatic Information Recording Medium 

(2) This reference was cited in the above-identified application on page 61, lines 

4- 10. 

Also, this reference corresponds to the prior art example described in the 
above-identified application from page 1, line 28 to page 2, line 14. 

FIG. 5 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

5- 107777 

(1) An Internal Electric Charge Retaining Member And A Method For Fabricating 

It 
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(2) This reference was cited in the above-identified application on page 61, lines 

4- 10. 

This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

5- 134426 

(1) An Electrostatic Information Recording Medium 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 

5-165005 

(1) An Information Recording Medium And An Information Recording And 
Reproducing Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite a liquid crystal 
polymer composite recording medium. 



5-232770 

(1) A Method For Correcting Electrostatic Image Potential And An Electric 
Charge Retaining Member Having Electric Potential Thereon 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 5 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite to electric charge 
retaining member 3 (insulation layer 11, electrode 13, and supporter 15). 
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6-48044 

(1) An Information Recording Medium And An Information Recording And 
Reproducing Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(supporter 5, electrode 7, and photoconductive layer 9) arranged opposite a liquid crystal 
polymer composite recording medium. 

6-18917 

(1) An Information Recording Medium And An Information Recording And 
Reproducing Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(transparent supporter 5, transparent electrode 7, and photoconductive layer 9) arranged 
opposite to electric charge retaining member 3 (insulation layer 11, transparent electrode 13, 
and transparent supporter 15). 

5- 270140 

(1) An Information Recording Medium And An Information Recording And 
Reproducing Method 

(2) This reference corresponds to the prior art example described in the above- 
identified application from page 1, line 28 to page 2, line 14. 

FIG. 2 shows an optical system which comprises photosensitive member 1 
(transparent supporter 5, transparent electrode 7, and photoconductive layer 9) arranged 
opposite to a liquid crystal polymer composite recording medium. 

6- 18918 

(1) An Information Recording Medium And An Electrostatic Information 

Recording And Reproducing Method 
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(2) FIG. 2 shows information recording medium 3 including information recording 

layer 11, transparent electrode 13, organic photoconductive layer 14, and transparent base 
15. Numeral 16 denotes a layer including inorganic charge transfer material. 



5-150251 

(1) A Card Type Liquid Crystal Recording Medium And A Method For 
Manufacturing The Same 

(2) FIG. 1 shows a basic structure of the card type liquid crystal recording 
medium comprising base 1, electrode 2, photoconductive layer 3 (charge generation layer 3a 
and charge transfer layer 3b), insulation layer 5, information recording layer 6, common 
electrode 7, and protective layer 8. 



5-238181 



(1) A Card Having Liquid Crystal Display Function 

(2) FIG. 2 shows card 1 including supporter 3, concave 4, photosensitive layer 5, 
electrode 6, and protective membrane 7. 



5-297351 

(1) A Card Type Liquid Crystal Recording Medium And A Method For 
Manufacturing The Same 

* 

(2) FIG. 1 shows a basic structure of the card type liquid crystal recording 
medium comprising base 1, electrode 2, photoconductive layer 3 (charge generation layer 3a 
and charge transfer layer 3b), insulation layer 5, information recording layer 6, common 
electrode 7, and protective layer 8. 



5-297352 

(1) A Card Type Liquid Crystal Recording Medium And A Method For 
Manufacturing The Same 

(2) FIG. 1 shows a basic structure of the card type liquid crystal recording 
medium comprising base 1, electrode 2, photoconductive layer 3 (charge generation layer 3a 
and charge transfer layer 3b), insulation layer 5, information recording layer 6, common 
electrode 7, and protective layer 8. 



204242 1 



-38- 



PATENT DOCKET NO. 2122-4028 



5-297353 

(1) A Method For Manufacturing A Card Type Liquid Crystal Recording Medium 
And A Liquid Crystal Recording Medium Manufactured By This Method 

(2) FIG. 1 shows a basic structure of the card type liquid crystal recording 
medium comprising base 1, electrode 2, photoconductive layer 3 (charge generation layer 3a 
and charge transfer layer 3b), insulation layer 5, information recording layer 6, common 
electrode 7, and protective layer 8. 

A concise explanation of relevance of f*ach of the following additional 
references has been reproduced and is attached hereto: 05-270140; 06-130347; 01-105956; 
62-2267; 01-28652; 01-19356; 01-28650; 01-29848; 01-198761; 01-198762; 01-198763; 01- 
164954; 56-120649; 01-22969; 01-201668; 01-200362; 01-200361; 01-146843; 01-146845; 
01-146846; 01-106864; 01-201670; 01-255861; 34-5466; 59-195660; 01-65555; 01-57263; 
64-68761; 01-142654; 01-142655; 01-155357; 01-161245; 01-142643; 02-61644; 04-66022; 
01-131215; and 04-70842.* 
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06-130347 (Application 04-224722) 



An information recording medium comprises an electrode layer, a 
photocondutive layer, an information recording layer (IRL) f an electrode layer in 
order or an electrode layer, a photoconductive layer, a transparent insulating layer, 
an IRL, an electrode layer in order. At least one of the electrodes is transparent and 
the IRL comprises a liquid crystal phase and a resin phase. 

In an example, a charge generation layer, a charge transporting layer, a 
transparent insulating layer, an IRL and a transparent electrode were, in order, 
formed on a transparent ITO electrode formed on a glass baseplate to obtain an 
information recording medium. The IRL was prepared by applying mixture of 4 pts. 
wt. dipentaerythritol hexaacrylate, 6 pts. wt smectic liquid crystals, 0.2 pts. wt. a 
fluorosurfactant, 02 pt. wt an optical polymerisation initiator and xylene on the 
transparent insulating layer and irradiating the mixture with 03 rnj/cm2 UV at 50 
deg. C. When the information recording medium was exposed with a grey scale and 
a direct current of 1200V was applied between the ITO electrodes for 0.1 sea, an 
image was formed on the recording layer with sufficient contrast 



f 

V 

01-105956 

Photoreceptor has charge moving layer, charge generating layer, 
intermediate layer and protective layer successively stacked on electrically 
conductive base. Charge generating layer includes azo pigment represented by 
formula (I), and intermediate layer includes polyamide resin. In (D, A is coupler 
residue. Charge moving substance used in charge moving layer is electron donating 
substance such as poly-N-vinylcarbazole and derivative, polyvinyl pyrene, polyvinyl 
phenantrene, oxazole derivative, oxadiazole derivative, imidazole derivative, triphenyl 
amine derivative, etc. Azo pigment is dissolved in suitable solvent such as methanol, 
ethanol, isopropanol, acetone, tetrahydrofurane, ethylene glycol dialkylether, etc. 
Charge generating layer does not include binder resin desired. 



62-2267 

An electrophotographic photoreceptor has a photoreceptive layer contg. a 

charge generating substance of the formula CD, and a charge transporting substance, 
on a conductive support, of formula (D. In (I) X =H, CH3, C2H5, OCH3, OC2H5, 
N02, S03H, OH, COOH, or halogen, n =1 or 2. R = substd. or unsubstd. alicyclic 
gp. substd. or unsubstd. heterocyclic gp. or substd. or unsubstd. alkyl gp. The 
photoreceptor can gain high surface potential (e.g. when subjected to -6 KV corona 

charging, it has an initial potential of -630 940 V), high charge retentivity in the 

dark (e.g. when stood for 10 sec., it has a charge retentivity of 74—91%), and a high 
photoreceptivity (e.g. it has a half decay exposure of 1.7—32 lux .sec). In addn., it can 
provide high contrast clear images, even after repeating the copying process 1,000 
times. In an example, a photoreceptor was prepd. e.g. by dispersing 1.5 pts. wt. of (I) 
into 250 pts. wt. of 1,2-dichloroethane contg. 1 pt wt. of polyester resin using a ball 
mill. The dispersion was coated on an aluminium sheet with a wire coater, and 
drying the coat in air for 30 min. at 120 deg.C. to form a charge generating layer of 
about 05 microns. A soln. contg. 10 pts. wt. of a hydrazone cpd. (e.g. 
9-ethylcarbazole— 3-carboaldehyde-l,l-diphenylhydrazone), 10 pts. wt. of 
polyester resin and 100 pts. wt. of 1,2-dichloroethane was coated and dried in air at 
60 deg.C for 3 hrs. to form a charge transporting layer 15 microns thick. 



01-28652 

Photoreceptor has photoconductive layer contg. an organic photoconductive 
substance laid on an electroconductive support. The organic photoconductive 
substance is metal phthalocyanine tetraester of general formula (I). In (IX M is metal 
of Gp.Ib, Ha, lib, Ilia, IVa, IVb, Vb, Vllb or VIE of periodic table, n is 0 in case M is 
of gp. Ib, Ha, lib or VIE, n is 0 or 1, in case is of Ilia, IVb, Vb or Vllb, n is 0, 1 or 2 
in case is of IVa, L is halogen, hydroxyl, trialkylsiloxyl, alkoxyl or aryloxyl gp. in case 
M is of gp. Ilia or IVa, L is oxygen atom in case M is of IV or Vb; L is acyloxy gp. in 
case M is Vllb, Rl, R2, R3 and R4 are each independently, at least 1C alkyl or at 
least 6C aryl gp. 



01-19356 

Electrophotographic photoreceptor contains a photoconductive layer contg. 
(a) metal naphthalocyanine cpd. of formula (I), on a conductive support In fl), M = 
Si, Ge or Sn; L and L' = alkyl, aryl, alkoxyl or R5R6R7SiO- possible to bind with 
Si, Ge or Sn; R5, R6 and R7 = H, alkyl, aryl or alkoxy; Rl, R2, R3 and R4 = opt 
branched chain alkyl. In an example, mixt of 2.5 g naphthalocyanine 

cpd., 5.0 g silicone varnish, 92.5 g methyl ethyl ketone was kneaded for 8 hrs. The 
dispersion obtd. was applied on an aluminium plate and dried at 90 deg.C for 15 min. 
to obtain a charge generation layer of 1 micron thick. A 10 g hydrazone cpd. as a 
charge transport material, 10 g 1 5 —2000* (RTM) as binder, 40 g methylene chloride 
and 40 g 1,1,2- trichloroethane were mixed and applied to the charge generation 
layer and dried at 120 deg.C for 2 hrs. to obtain a charge transport layer. The 
resulting electrophotographic photoreceptor could accept a surface potential of 
-1080-1250 V, and had charge retaining rate of 70-78 % after 30 -min. lapse, rest 
potential of 0 V and half decay exposure of 8.5-9.7 lux— sec 



01-28650 

Electrophotographic photoreceptor has on a conductive support 
photoreceptive layer contg. a trisazo cpd. of formula (D (XI -3 are -0- or -NR- 
R is H or lower alkyl, n is 0-1 and Zl-3 are divalent gp. of formula (0 or (ii) (A is 
divalent residue of opt substd. N- contg. hetero ring or an opt substd. arylene)). 



01-29848 



The photoreceptor has photosensitive layer contg. bisazo— type cpd. of 
formula (D on an electroconductive support. In the formula, R is lower alkyl gp.; Zl 
and Z2 are (a), (a) where A is divalent (un)substd. heterocyclic ring contg. N atom 
in the ring or divalent (un)substd. aromatic hydrocarbon. 

In an example, pts. wt. bisazo cpd. (R is CH3, A is benzyl) (0.4) was 
dispersed in 4 - methoxy - 4 - methyl — pentanone - 2 (30) and to the dispersion were 
added polyvinylbutyral (02) and phenoxy resin (02). The liq. compsn. was applied to 
Al vapour deposited PET film in 02 g/m2 dry wt. so as to form a carrier generation 
layer. Another liq. compsn. of N—ethylcarbazole— 3— aldehyde diphenylhydrazone 
(90), 4 - (p - nitrobenzoy loxy) benzal malononitrile (2), polycarbonate resin (100) and 
dioxane (670) was applied to the carrier generation layer and dried to provide a 13 
microns thick carrier transport layer. 



t 

01-198761 



A photoconductor has a photosensitive layer which contains a bisazo 
compound of formula (D on a conductive support. (Rl and R2 = halogen, or alkyl, 
alkoxy, nitro, cyano or hydroxy groups. Note that Rl and R2 may be the same or 
different. Z = atomic group required to form a carbon cyclic aromatic group or 
heterocyclic aromatic group. Y = atomic group required to form together with a 
benzene ring a heterocyclic aromatic ring which contains at least gps. of formula (i) 
(ii) the following.) USE/ADVANTAGE - The photoconductor contains a particular 
bisazo compound which has a good carrier generating capability. The photoconductor 
has high sensitivity and low . residual potential. It also has high durability, and 
withstands repeated use. It can use a wide variety of combinations with carrier 
transferring materials. 



1 



01-198762 

Electrophotographic photoreceptor contains a biasazo series cpd. of 
formula (I) in a photosensitive layer formed on a conductive support In (I), Kl and 
K2 = coupler moiety having coupling ability and contg. OH gp. A charge transport 
material used with the bisazo pigment as a charge generation material is pref. e.g., 
electron acceptive cpd., e.g., 2,4,7 -trinitrof uorenone, tetracyanoquinodimethane or 
electron donor cpd., e.g., carbazole, triarylalkane derivs., phenylenediamine derivs., 
hydrazone cpds. or stilbene derivs. 

In an example, 0.4 pts. wt. bisazo cpd. of formula (I: Kl and K2 = gp. of 
formula (la)) and 30 pts. wt. 4-methoxy-4— methyl— pentanone— 2 were dispersed 
by a sand grinder and 02 pt. wt. polyvinylbutyral and 0.2 pt. wt. phenoxy resin was 
added. The dispersion obtd. was applied on an aluminium -deposited polyester film 
in a dry coating build-up of 02 g/m2 to obtain a charge generation layer. A 90 pts. 
wt N— ethylcarbazole-3-aldehydediphenylhydrazone, 2 pts. wt 
4 — (p — nitrobenzoy loxy ) benzalmalonitrile and 100 pts. wt polycarbonate resin were 
dissolved in 670 pts. wt dioxane. The soln. was applied on the charge generation 
layer to obtain a charge transfer layer of 13 micron thick. The resultant 
electrophotoreceptor and a half decay exposure of 3.5 lux— sec. 



01-198763 

Electrophotographic photoreceptor contains a bisazo series cpd. of formula 
(D or (D in a photosensitive layer formed on a conductive support Kl and K2 = 
coupler moiety having coupling abi ity and contg. OH gp. A charge transport material 
used with the bisazo pigment as a charge generation material is, e.g., electron 
acceptor cpd., e.g., 2,4,7 -trinitrofluorenone, tetracyanoquinodimethane or electron 
donor cpd., e.g., carbazole, triarylalkane derivs., phenyienediamine derivs., hydrazone 
cpds. or stilbene derivs. 



01-164954 



Electrophotoqraphic photoreceptor comprises a charqe transfer layer (CTL) f 
a charqe qeneration layer (CGL) contq. azo piqment of formula Q, an intermediate 
layer and a protective layer formed in order on a conductive support (In (D, X = 
opt substd. aromatic or heterocyclic; Arl = opt substd. aromatic or heterocyclic). 
The charqe transfer material is, e.q. poly — N - viny lcarbazole, pyrene— formaldehyde 
condensate, oxadiazole deriv. or phenylhydrazones. 



56-120649 

2,7 - Bis(dialky lamino)py rene -tetracyanoquinodimethane complexes (1:1) 
of formula (I). (where R is alkyl) are new. (D are useful as conductive or heat 
sensitive materials. 

In an example to a soln. of 6 mg. (0.021mmol.) 2,7 -bis 
(dimethylamino)pyrene in hot acetonitrile (3ml) was added dropwise a soln. of 5mg. 
(0.025 mmol) tetracyanoquinodimethane in hot acetonitrile (3ml). The resulting pptes 
were filtered and washed with acetonitrile to give 10 mg. of 2,7 -bis 
(dimethylamino)py rene — tetracyanoquinodimethane complex as dark blue fine 
crystals, m.pt. at least 230 deg.C. 



01-22969 

An azo cpd. of formula (I) is new. In (I) each Rl-2 =H, alkyl opt substd., 
aryl opt substd. or a heterocyclic ring residue and Rl— 2 can form a ring together, 
each R3 ==H except when R4 =H, alkyl opt substd., alkoxy opt substd., 
alkyisulphonyl opt. substd. or aryl opt substd., X =an diazonium residue and n2 =an 
integer of 1-4. Reaction of a 2 - hydroxy - 3 — car bamoy lbenzo(a)carbazole deriv. of 
formula (II) and a diazonium salt cpd. of formula X(N2Y)n2 (HI) (where Y is anionic 
gp.) gives a cpd. 0). 



01-201668 

Electrophotographic photoreceptor contains a bisazo cpd. of formula (I) in a 
photosensitive layer on a conductive support In (I), Rl and R2 = H, halogen, 
alkyl, alkoxy, N02, CN or OH; Z = atomic gp. necessary to form a carbocyclic 
aromatic or heterocyclic aromatic; X = atomic gp. necessary to form a heterocyclic 
aromatic gp. which contains gp. of formula (II), (III), (IV), (V) or (VI) as a partia 
component and is formed by combining with the adjacent benzene ring; m and n = 1, 
2or3. 



01-200362 

Electrophotographic photoreceptor contains a bisazo cpd. of formula (I) in 
a photosensitive layer on a conductive support In (I), Rl and R2 = H, halogen, alkyl, 
alkoxy, N02, CN or OH; Z = atomic gp. necessary to form a carbocyclic aromatic or 
heterocyclic aromatic; X = atomic gp. necessary to form a heterocyclic aromatic gp. 
which contains gp. of formula (ID, (III). (IV), (V) or (VI) as a partial component and is 
formed by combining with the adjacent benzene ring; m and n = 1, 2 or 3. 



01-200361 

Electrophotographic photoreceptor contains bisazo cpd of formula (I) in a 
photosensitive layer on a conductive support. (In (D» Rl and R2 = H, halogen, 
alkyl, alkoxy, N02, CN or OH; Z = atomic gp necessary to form a carbocyclic 
aromatic or heterocyclic aromatic; X = atomic gp necessary to form a heterocyclic 
aromatic gp which contains gp of formula (II), (HO, (IV), (V) or (VI) as a partial 
component and is formed by combining with the adjacent benzene ring; m and n = 1, 
2 or 3,) The photosensitive layer pref contains the bisazo cpd as a carrier generation 
material and a carrier transport material. The photosensitive layer consists of a 
carrier generation layer (CGL) and a carrier transport layer (CTL). The carrier 
transport material is, eg oxazole derivs, thiazole derivs, thiadiazole derivs, triazole 
derivs, imidazole derivs, imidazolidine derivs, hydrazone cpds, or benzothiazole 
derivs. 



01-146843 

Mfg. squarylium cpd. of formula (IE) comprises dropping soin. of 
arylhydroxycyclobutenedione salt of formula (I) in solvent into mixt of aniline deriv. 
of formula (H), acidic substance and aliphatic alcohol and opt. reaction solvent Rl-2 
is alkyl-, phenyl- or benzyl- opt substd. independently, each R3— 4 is H, alkyl 
opt substd., halogen, hydroxyl, carboxyl, carbonamide substd. with alkyl opt substd. 
or phenyl, sulphonamide substd. with alkyl opt substd. or phenyl independently, M 
is alkali metal, tetraalkylammonium or trialky lammonium - ion, pyridinium or 
quinolinium— ion opt substd. each R5— 6 is alkyl, phenyl or benzyl— opt susbtd. 
independently and R7-8 is H, alkyl opt substd., halogen, hydroxyl, carboxyl, 
carbonamide— or sulphonamide— substd. with alkyl opt. substd. or phenyl. 



01-146845 

A squarlane cpd. of formula (D is new. Prepd. by reacting 
3,4 -dihydroxy -3 - cyclo butene-l,2-dione with m-(N,N-diphenylamino)phenol. 

In an example, m-(N,N-Diphenylamino) phenol (3.03g) and 
3,4-dihydroxy -3-cyclobutene-l,2-dione (0.60g) were heated to reflux in a mixed 
solvent contg. butanol (50ml) and toluene (25ml) for 3.5 hr.. After cooling, green 
crystals were filtered and washed with methanol and ether to give cpd. (D (1.67g, 
53% yield). M.pt. = 263 deg.C(decomposed). 



01-146846 

New squarylium cpd. is of formula (I). In ® X=H, methyl, F or hydroxyl. 
(I) is prepd. by reacting 3,4— dichloro-3— cyclobutene 1,2— dione and aniline deriv. of 
formula (II) to give a chlorocyclobutenedione deriv. of formula (IE), hyrdrolysis of the 
chlorocyclobutenedione deriv. of formula (III), hydrolysis of the chlorocyclobutene 
dione deriv. to give a hydroxycyclobutenedione deriv. of formula (V) and raction of 
the hydroxycyclobutenedione deriv. and an aniline deriv. of formula (V) give (D. 



Publication No.: 1-10686 



An optical active - 2 - biphenylpyridine group denoted in the general formula; 




wherein R is alkyl group of carbon number 1 
hydrogen or fluorine. 



- 15, R* is optical active group, and X 



t 



01-201670 

Electrophotographic photoreceptor contains a bisazo cpd. of formula (D in a 
photosensitive layer on a conductive support In (I), Rl, and R2 = H, halogen, alkyl, 
alkoxy, N02, CN orOH; Z = gp. forming a carbocyclic aromatic or heterocyclic 
aromatic; m and n = 1-3. Specifically the photosensitive layer contains the bisazo 
cpd. as a carrier generation material and a carrier transport material. The 
photosensitive layer comprises a carrier generation layer (CGL) and a carrier 
transport layer (CTL). The carrier transport material is, e.g., oxazole derivs., thiazole 
derivs., thiadiazole derivs., triazole derivs., imidazole derivs., imidazolidine derivs., 
hydrazone cpds., or benzothiazole derivs. 



01-255861 

■ * 

Photoreceptor has photosensitive layer including carrier generating 
substance and carrier transporting substance on electrically conductive base. Carrier 
generating substance is composed of disazo cpd. of formula (I), and carrier 
transporting substance is composed of carbazole deriv. of formula (II). The 
uppermost layer of the photosensitive layer includes polycarbonate of formula (A) as 
main ingredient of binder. In the formulaes XI and X2 are halogen, opt substd. 
alkyl gp., alkoxy gp., or amio gp., nitro gp., cyano go., or hydroxy gp., and at least 
one of XI and X2 is halogen; p and q are 0, 1 or 2 respectively and p and q are not 
simultaneously 0; XI and X2 may be same or different when p and q are 2; A is a gp. 
of formula (a); Ar is aromatic carbon ring having fluorinated hydrocarbon gp., or 
aromatic heterocyclic gp. having fluorinated hydrocarbon gp., Z is non-metal atomic 
gp. forming opt substd. aroamtic carbon ring or aromatic heterocycle; m and n are 
respectively 0, 1 or 2; m and n are not simultaneously 0; R21 is opt substd. aryl gp. 
R22 is H, halogen, opt susbtd. alkyl or amino gp., alkoxy gp. of hydroxyl gp., R23 is 
opt substd. aryl gp. or heterocyclic gp.; R13, R14, R15, R16,R17, R18, R19 and R20 
are respectively H, halogen, opt susbtd. aliphatic gp. or carbon ring gp. and n is 
10-1000. 



Publication No34-5466 



A material for electric photographic duplication comprising an electrically 
conductive substrate layer and a photoconductive insulating layer being stuck thereon, 
wherein the insulating layer includes 2,5 bis - (p- aminophenyl) - 1,3,4 - oxidiazole 
or is composed of compound of them as a photoconductive substance. 



59-195660 



Photoreceptor contains (A) a photosensitive layer, contg. at least one of (a) 
carbazole deriv. of formula (I) and GD, as the elective component, on (B) a 
conductive support. In the formulae, Rl and R2 are H, alkyl, alkoxy, halogen, 
dialkylamino, acyl or cyano; R3 and R4 are alkyl, (un)substd. aralkyl or (un)substd. 
aryl but R3 and R4 are not alkyl at the same time; R5 and R6 are alkyl, aralkyl, 
(un)substd. aryl and at least one of them is (un)substd. aryl or R5 and R6 may 
together form a ring or R5 and R6 are hetero atom necessary to form a hetero ring 
together; n is 1 or 2. 

The photoreceptor comprises (A), contg. (a) sensitiser and binder and (B); 
(A) in which a charge generation cpd. is dispersed in a charge transfer medium 
comprising (a) and binder and (B); or (B), a charge generation layer contg. a charge 
generation cpd. and a charge transport layer contg. (a). The charge generation cpd., 
is e.g. inorganic pigment, e.g. selenium cpd. alpha— silicon etc. organic pigment, e.g., 
azo pigments, phthalocyanine pigments, etc. The sensitiser is e.g., Methyl Violet, 
Crystal Violet, Rhodamine B, etc. 



01-65555 



Electrophotographic photoreceptor contains at least one kind of hydrazone 
cpd. of formula (I) in a photosensitive layer, where in Q. 

Rl and R2 =H, halogen, opt substd. alkyl or opt substd. aryl; R3 and R4 =each opt 
substd. alkyl, aryl or alkenyl. The photoreceptor is a single layered one or laminate 
type one. A charge generation material is, e.g., phthalocyanine cpds., azo pigments, 
quinone pigments, cyanine cpds. or selenium cpd. 



01-57263 

Photoreceptor has on a conductive support a photoreceptive layer contg. at 
least one hydrazone cpd. of formula (D. In (I) Arl and Ar2 = opt substd. arylene; Rl 
= opt substd. alkyl, or opt substd. aryl; R2, R3, R4 and R5 = H, halogen, opt 
substd. alkyl, opt substd. alkoxy or substd. amino. 

In an example, on an Al- deposited polyester film is provided a 0.1 
micron -thick interlay er made up of vinyl chloride/vinyl acetate/maleic anhdyride 
copolymer. A dispersion of 1 ptwt of dibromoanthrone and 05 ptwt of 
polycarbonate in 100 pts.wt of 1,2-dichloroethane is coated in a dry thickness of 1 
micron to form a carrier generating layer. On the carrier generating layer, a soln. of 
7.5 pts.wt. of (I) and 10 pts.wt of polycarbonate in 80 pts.wt. of 1,2-dichloroethane 
is coated in a dry thickness of 16 microns to form a carrier transporting layer. 



JP64-68761(JPl-6876* 



A photoconductor has a photosensitive layer on a conductive support The 
photosensitive layer contains at least one hydrazone cpd. of formula fl). In fl) Arl, 
Ar2, and Ar3 = opt substd. arylene gp.; Rl-5 =H, halogen, opt substd. alkyl, opt 
substd. alkoxy, or substd. amino gp. (D acts as a charge transferring material. One 
or more cpds. of formula (I) may be jointly used* As a charge generating material 
azodye is pref. a binding agent for the charge generating and transferring materials 
typically includes polycarbonate, polyester, acrylic, polyvinyl chloride), polystyrene 
and methacrylic resin. 



1 



01-142654 

Electrophotographic photoreceptor contains (a) a pyrrolopyrrole series cpd. 
of formula(I)and (b) a conjugated cpd. of formula (II) in a photosensitive layer formed 
on a conductive base. In (I) and (II), Rl and R2 = heterocyclic or aryl or aralkyl opt 
substd. by pref., halogen, halogen -contg. lower alkyl, cyano, alkyl, alkoxy or 
dialkylamino; R3 and R4 =H, alkyl, opt. substd. aryl, pref., H, 1-4C a lower alkyl 
or phenyl which may be substd. by halogen, halogen— contg. lower alkyl, alkyl, 

» * 

alkoxy, alkylthio or N02, R5, R6, R7 and R8 =H, lower alkyl, opt substd. aryl, pref. 
phenyl may may be subtd. by dialkylamino; at least R5 or R6 or at least R7 or R8 is 
opt substd. aryl. Cpd. (b) is opt used with other charge— transport material, e.g. 
fluorenone series cpds. nitro cpds., oxadiazole series cpds., carbazole series cpds. or 
hydrazone series cpds. Cpd. (a) is opt used with other charge generation material, 
e.g. Se, Se— Te alloy, azo series cpd., phthalocyanine series cpds., indigo series cpds. 
or pyrazoline series cpds. 



1 

01-142655 



Photoreceptor contains (a) a pyrrolopyrrole cpd. of formula (D and (b) a 
triphenylamine deriv. of formula (ID in a photosensitive layer formed on a conductive 
base. In ©and (ID, Rl and R2 = heterocyclic or aryi or aralkyl opt substd. by pref., 
halogen, halogen— contg. lower alkyl, cyano, alkyl, alkoxy or dialkylamino; R3 and R4 
=H, alkyl, opt substd. aryl, pref., H, 1-4C lower alkyl, or phenyl opt substd. by 
halogen, halogen-contg. lower alkyl, alkyl, alkoxy, alkylthio or N02; R5, R6, R7, R8 
and R9=H, lower alkyl, lower alkoxy or halogen, pref. H, 1-4C alkyl, 1-4C alkoxy 
or halogen; RIO =H, lower alkyl, aryl or halogen, pref. H, 1-4C alkyl, phenyl or 
halogen; 1 = 1 or 2; m, n o and p = integer of 1-3; q = 1 or 2. 



01-155357 



Photoreceptor with good charging characteristics - contains styryl cpd. 
photoconductive or charge transporting material with aniline deriv. in alcohol, etc. 



01-161245 



Photoreceptor contains a layer contg. (a) styrylbenzaxazole or 
siyrylbenzthiazole cpd. of formula Q on a support In Q, Rl and R2 = opt substd. 
alkyl, aryl, aralkyl or heterocyclic; Rl and R2 may combine to form a ring; R3, R4 
and R5 = H, opt substd. alkyl, aryl, aralkyl or heterocyclic; R6 = H, alkyl, alkoxy, 
halogen or N02; R7 = H f opt substd. alkyl, aryl, aralkyl or heterocyclic; Ar = opt 
substd. aryl or heterocycliq R7 and Ar may combine to form a ring; X = O or S; n 
= 0 or L 



01-142643 

In (I), Rl, R2, R3, R4, R5 and R6 = H, lower alkyl, lower alkcxy or 
halogen, pref. H, 1-4C alkyl, 1-4C alkoxy or halogen; R7 = H, lower alkyl, aryl or 
halogen, pref. , H, 1-4C alkyl, phenyl or halogen. 

Cpd. (a) is opt used with other charge— transport material, e.g., fluorenone series 
cpds., nitro cpds., oxadiazole series cpds., carbazoles series cpds. or hydrazone series 
cpds* 



02-61644 



Photoreceptor contains a 4,4 f -diaminostilbene deriv. of formula © as 
carrier transporting material, where R= alkyl, aikoxy, or halogen. 

ADVANTAGE - The photoreceptor has high photoreceptivity and low residual 
potential and causes little fatigue upon repeated use in transfer type 
electrophotography. In addiL, Q has high compatibility with binders. 

In an example, a 0.05 micron- thick interlayer made of vinyl chloride -vinyl 
acetate -maleic anhydride copolymer is on an Al- deposited polyester film. Compsn. 
prepd. by dispersing 1 g of dibromoanthanthrone into 30 ml of 1,2-dichloroethane 
with a ball mill, and then dissolving therein 1.5 g of polycarbonate is coated in a dry 
thickness of 2 micron to form a carrier generating layer. A soln. contg. 5 g of (I) and 
10 g of polycarbonate in 80 ml of tetrahydrofuran is coated on the carrier generating 
layer in a dry thickness of 15 microns to form a carrier transporting layer. The obtd. 
photoreceptor is charged by 5 second corona discharge of -6KV and exposed to a 
halogen lamp under illuminance of 2 lux.. Initial surface potential is e.g. -750 - 
-850 V. 

Exposure required for reducing the surface potential to one- half the 
potential after 5 seconds standing in the dark is e.g. 3.7-4.5 lux see/Potential 
remaining after the exposure of 30 lux sec is e.g. - 10 - O V. 



Publication No.: 4-66022 



function 



composed 



organic photoconductive material and arylmethane pigment that is denoted by the 
following formula (1) on an electrically conductive substrate capable of a hole injection 
whose surface resistivity is 10 2 — 10 8 Q / □ 



Ri 

i 

C 



X 



(1) 



wherein at least one of group Rl, R2, R3, is a phenyl group whose para position which 
is denoted by the following formula (2) or (3) is substituted for N, 




(2) 



• • • 



(3) 



wherein R4 - R8 is alkyl group, aryi group or hydrogen respectively, two out of group 
Rl, R2, R3, can be alkyl group, aryl group, alkyl group, or hydrogen, and X is anion. 



Publication No.: 1-13121/ 



A fluorine containing thermoplastic resinoid polymer having molecular weights 
such that an intrinsic viscosity is at least 0.1, and comprising essentially a group (a) of 
circularly structed repeating unit that is denoted by the following general formula 
wherein n is 1 or 2. 

c F i 

{CFi-CF CF} 



Publication No.: 4-70842 

t 

An information recording medium used in a process for the electrostatic 
information recording reproduction which arranges the information recording medium 
laminating a photoconductive layer and a charge carrying layer successively on 
electrode layer, and an opposite electrode, and reproduces the electrostatic information 
that is recorded in a charge carrying layer after the electrostatic information is recorded 
in the charge carrying layer by being exposured while applying voltage between both 
electrodes, wherein the charge carrying layer comprises photoconductive fine particles 
or electrically conductive fine particles on a insulating resin layer. 
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NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase 
"FOREIGN FILING LICENSE GRANTED" DOES NOT appear on the reverse 
side of this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the fling date of the 
application. If 6 months has lapsed from the filing date of this application and the 
licensee has not received any indication of a secrecy order under 35 U.S.C, 181, 
the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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Please find below and/or attached an Office communication concerning this application or 
proceeding. 



Commissioner of Patents and Trademarks 
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DUE DATE 
STATUTORY DATE 

BY 




PTO-90C (Rev. 2/95) 



2 - Mail Copy 



Office Action Summary 



Application No. 
08/428,325 



Applicant(s) 



Okabe 



Examiner 

Walter Malinowski 



Group Art Unit 
2871 




Kl Responsive to communication(s) filed on Apr 25, 1995 



□ This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Quayle, 1935 CD. 11; 453 O.G. 213. 



A shortened statutory period for response to this action is set to expire 



month(s), or thirty days, whichever 



is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1.136(a). 



Disposition of Claims 
Kl Claim(s) 1-18 



is/are pending in the application, 



Of the above, claim(s) 
□ Claim(s) 



is/are withdrawn from consideration, 
is/are allowed. 



Kl Claim(s) 1-3, 10-12, and 16-18 



K! Claim (s) 4-9 and 13-15 



is/are rejected, 
is/are objected to. 



□ Claims 



are subject to restriction or election requirement, 



Application Papers 

Kl See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawing(s) filed on : is/are objected to by the Examiner. 

□ The proposed drawing correction, filed on is Qpproved 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 



disapproved. 



Priority under 35 U.S.C. § 119 

Kl Acknowledgement is made of a claim for foreign priority under 35 U.S.C, § 1 19(a)-(d), 

□ All □ Some* Kl None of the CERTIFIED copies of the priority documents have been 
Kl received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
""Certified copies not received: 



□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 

Attachment(s) 

Kl Notice of References Cited, PTO-892 

□ Information Disclosure Statement(s), PTO-1449, Paper No(s). 

□ Interview Summary, PTO-413 

Kl Notice of Draftsperson's Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-152 



— SEE OFFICE ACTION ON THE FOLLOWING PAGES — 



U.S. Patent and Trademark Office 

PTO-326 (Rev. 9-95) 



Office Action Summary 



Part of Paper No. 



Application/Control Number: 08/428,325 p age 2 

Art Unit: 2871 

DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicants claim for foreign priority based on applications 
filed in Japan on 27 April 1994 and 17 April 1995. It is noted, however, that applicant has not 
filed a certified copy of the Japanese applications as required by 35 U.S.C. 1 19(b). 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they 
include the following reference sign(s) not mentioned in the description: part number "63" of 
Fig. 42 is not identified in the specification. Correction is required. 

Specification 

3. The abstract of the disclosure is objected to because it is more than one paragraph and 
should not exceed 260 words in length. Correction is required. See MPEP § 608.01(b). 

Claim Objections 

4. Claims 4-9 and 13-1 5 are objected to under 37 CFR 1 .75© as being in improper form 
because a multiple dependent claim may not depend from another multiple dependent Claim. 
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Art Unit: 2871 

See MPEP § 608.0 l(n). Accordingly, the claims 4-9 and 13-15 have not been further treated on 
the merits. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the. differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-2, 10-12, and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takanshi et al. (Takanashi), U.S. Patent No. 5,3 15,410. 

Takanashi discloses a photoelectric sensor including a photoconductive layer on an 
electrode and used to record information on an information recording medium (column 5, 
lines 50-60), characterized in that when voltage is applied to the sensor after the sensor has been 
exposed to light with no voltage applied thereto (as shown in Figs. 3-8; column 7, lines 39-68) or 
voltage of opposite polarity applied thereto. 

Takanashi does not disclose a photo-induced current is generated depending upon 
exposure quantity so that the information can be recorded on the information recording medium. 

Because Takanashi discloses an electric field is applied (column 7, lines 27-30) and light 
is provided to the photosensitive layer (column 6, line 37), photo-induced currents are generated. 
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Art Unit: 2871 

Therefore, as to Claims 1, 2, 10, 17, and 18, it would have been obvious a photo-induced 
current is generated depending upon exposure quantity so that the information can be recorded on 
the information recording medium in the device of Takanashi. 

Furthermore, as to Claims 2, 10, 17, and 18, Takanashi does not disclose the exposed 
portion is made higher in conductivity than the unexposed portion and the exposed portion is 
kept still higher in conductivity than the unexposed portion even after the exposure of the sensor 
to information light has been finished, and while the sensor remains exposed to information light 
or after the exposure of the sensor to information light has been finished, nor the application of 
voltage of opposite polarity is applied thereto, and then the original voltage is again applied 
thereto, whereby the resulting conductivity is made equal to that obtained by the continued 
application of voltage. 

Takanashi does disclose the impedance of the photoconductive layer 1 14 varies in 
accordance with the optical image of the object O, so that the electric field applied to the photo- 
modulation layer 1 1 1 depends on the optical image of object O and the application of the image- 
dependent electric field to the photo-modulation layer 1 1 1 forms a charge latent image on the 
photo-modulation layer 1 1 1 (column 12, lines 21-28). Takanashi also discloses that applied 
voltage time and amplitude may be varied (column 14, lines 15-25). 

It would have been obvious to make the exposed portion higher in conductivity than the 
unexposed portion and keep the exposed portion still higher in conductivity than the unexposed 
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portion even after the exposure of the sensor to information light has been finished so that the 
charge is reliably set in the recording medium. 

Furthermore, as to Claims 2, 10, 17, and 18, it is well known to make the sensor exposed 
to information light or after the exposure of the sensor to information light has been finished, 
apply voltage of opposite polarity is applied thereto, and then the original voltage is again applied 
thereto, whereby the resulting conductivity is made equal to that obtained by the continued 
application of voltage to permit optimization of device performance. 

Furthermore, as to Claim 1 0, Takanashi shows the image recording medium and the 
photoelectric sensor separated by an air gap (see Fig. 9). Since Takanashi teaches varying the 
applied voltage, it would have been obvious to optimize performance to comply with the 
reciprocity law. 

Furthermore, as to Claims 17 and 18, Takanashi (see Fig. 10) shows the photoelectric 
sensor and the information recording medium being stacked on each other. Takanashi shows a 
mechanism 4 for starting the application of voltage to the electrodes. 

As to Claim 1 1 , Takanashi teaches the information recording medium is a liquid crystal 
recording medium including on the electrode a liquid crystal -polymer composite material layer 
comprising liquid crystals and resin (column 6, lines 1-5). 

As to Claim 12, since shutter speed and recording properties may be varied, it would have 
been obvious to satisfy the reciprocity law in optimizing performance. 

As to Claim 16, Takanashi teaches the voltage applied is controlled. 
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7. Claim 3 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Takanshi et al. 
(Takanashi), U.S. Patent No. 5,315,410, as applied to Claims 1-2, 10-12, and 16 above, and 
further in view of Ando et al. (Ando), U.S. Patent No. 4,692,779, and Shimizu et al. (Shimizu), 
U.S. Patent No. 5,646,927. 

Takanashi makes obvious the photoelectric sensor as claimed in Claim 1 or 2, but does 
not teach the photoelectric sensor is characterized in that when an electric field of 1 0 5 to 1 0 6 V/m 
is applied to the sensor, a current passing through the unexposed portion has a current density 
of lO^to 10- 7 A/cm 2 . 

Ando teaches that liquid crystal in an image forming apparatus have electric fields on the 
order of 10 5 to 10 6 V/m applied (column 4, line 63, through column 5, line 2). 

Shimizu teaches generated photocurrent is about 10" 6 A/cm 2 (column 26, lines 1-8). 

Therefore, as to Claim 3, it would have been obvious to use an electric field of 10 5 to 10 6 
V/m and a current of 10" 4 to 10" 7 A/cm 2 , as suggested by Ando and Shimizu, in the device of 
Takanashi. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. 

Yoshinaga et al., U.S. Patent No. 5,712,066, teach an image forming method and 
apparatus. 
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Katagiri et al., U.S. Patent No. 5,327,263, teach an image forming method and apparatus. 
Takanashi et al., U.S. Patent No. 5,313,288, teach an image forming method and 



apparatus. 



9. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Walter Malinowski whose telephone number is (703) 308-3172. 



WaH"er MoAjnows'ki" 

Group ArA- U*;+ as7i 



wjm 

September 6, 1999 
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Notice of References Cited 



Part of Paper No. 4 



Fonn PTO 948 (Rev. 10-94) 



U.S. DEPARTMENT OF COMMERCJ^ - Patent and Trademark Office i Appl 



ication No. 



PATENT DRAWING REVIEW 

Sfte^SfwS^^ « or inf^. AddiUonaUy, 

the Drawing Review Branch, 703-305-8404.* ' ~ ?. . re 8 ulatlon s- Direct telephone uiqumes concerning this review to 



., are 



5. 



The drawings filed (insert date) . 

A - : not objected to by the Draftsperson under 37 CFR 1.84 or 1.152. 

B - objected to by the Draftsperson under 37 CFR 1.84 or 1.152 as 

indicated below. The Examiner will require submission of new, corrected 
drawings when necessary. Corrected drawings inust be submitted 
according to the instructions on the back of this Notice. 

1. DRAWINGS. 37 CFR 1.84(a): Acceptable categories of drawings- 
Black ink. Color. *v 

Not black solid lines. Fig(s)^ 

Color drawings are not acceptable until petition is granted 

Fig(s) 

2. PHOTOGRAPHS. 37 CFR 1.84(b) 

— Photographs are not acceptable until petition is granted. 
Rg(s) 

Photographs not properly mounted (must use brystol board or 

photographic double-weight paper). Fig(s) 

Poor quality (half-tone). Fig(s) 

3. GRAPHIC FORMS. 37 CFR 1.84 (d) 

— Chemical or mathematical formula not labeled as separate figure. 
Fiefs) V- 

— Group of waveforms not presented as a single figure, using 
common vertical axis with time extending along horizontal axis 
Fig(s) \ 

Individuals waveform not identified with a separate letter 

designation adjacent to the vertical axis. Fig(s) ' 

4. TYPE OF PAPER. 37 CFR 1.84(c) 

Paper not flexible, strong, white, smooth, nonshiny, and durable 

Sheet(s) / 

— Erasures, alterations, overwritings, interlineations, cracks, creases, 
and folds copy machine marks not accepted. Fig(s) 

— Mylar, velum paper is not acceptable (too thin). Fig(s) 

SIZE OF PAPER. 37 CFR 1.84(f): Acceptable sires: " 

21.6 cm. by 35.6 cm. (8 1/2 by 14 inches) 
21.6l;m. by 33.1 cm. (8 V2 by 13 inches) 
21.6 cm. by 27.9 cm. (8 1/2 by 11 inches) 
2 1 .0 cm. by 29.7 cm. (DIN size A4) 

— All drawing sheets not the same size. Sheets) 

Drawing sheet not an acceptable size. Sheet(s) • 

MARGINS. 37 CFR 1.84(g): Acceptable margins: ' 

Paper size 



?if/f£ £ - 5 1 cnL 2l 6cnL X 279 2"> cm. X 29.7 cm. 

( 8 1/2 X 14 inches) (8 1/2 X 13 inches) (81/2X 11 inches) (DIN Size A4) 

T 5.1 cm. (2-) 2Jcm.(l") 2Jcm.(n 2Jcm. 

L .64 cm. (1/4") .64 cm. (1/4") .64 cm. (1/4") 2Jcm. 

R .64 cm. (1/4") .64 cm. (1/4") ' .64 cm. (1/4") . Ucm. 

B .64 cm. (1/4") .64an.(IM") .64cm.(l/4") 1.0cm. 



Margins do not conform to chart above. 
Sheeoj) * . 



.Bottom (B) 



Top(T)_ — LeftjU _Right(R) 

7.j VIEWS. 37 CFR LMfhf^ 

REMINDER: Specification may require revision to correspond to 
[ drawing changes. \ 
) All views not grouped together. Fig(s). 



. Views connected by projection lines or lead lines. 

Partial views. 37 CFR 1.84(h) 2 



— View and enlarged view not labled separatly or properly 
Fig(s) 

Sectional views. 37 CFR 1.84 (h) 3 

— Hatching not indicated for sectional portions of an object 
F'g(s) 

— Cross section not drawn same as view with parts in cross section 
with regularly spaced parallel oblique strokes. Fig(s) 

8. ARRANGEMENT OF VIEWS. 37 CFR 1 .84(i) 

— Words do not appear on a horizontal, left-to-right fashion when 
page is either upright or turned so that the top becomes the right 
side, except for graphs. Fig(s) 

9. SCALE. 37 CFR 1.84(k) 

— Scale not large enough to show mechanism with crowding \ 
when drawing is reduced in size to two-thirds in reproduction \ 
Rg(s) 

Indication such as "actual size" or scale 1/2" not permitted t 

Rg(s) / 

10. CHARACTER OF LINES, NUMBERS, & LETTERS. 37 CFR / 
1.84(1) 

Lines, numbers & letters not uniformly thick and well defined, 

clean, durable, and black (except for color drawings) 
Fig(s) 

11. SHADING. 37 CFR 1.84(m) 

— Solid black shading areas not permitted. 
Fig(s) ' ■ 

— Shade lines, pale, rough and blurred. Fig(s), 



12. NUMBERS, LETTERS. & REFERENCE CHARACTERS; 37 CFR 
1.84(p) '- . 

— Numbers and reference characters not plain and leeiblt 37 CFR 
1.84(p)(l) Fig(s)__ " 

— Numbers and reference characters not oriented in same direction 
as the view. 37 CFR 1.84(p)(I) Fiefs) 

- — English alphabet not used, 37 CFR 1.84(p)(2) 
Fie(s) 

— Numbers, letters, and reference characters do not measure at least 
.32 cm. (1/8 inch) in height. 37 CFR(p)(3) 

Fig(s) ; 

13. LEAD LINES. 37 CFR 1.84(q) 

Lead lines cross each other. Fig(s) 

' Lead lines missing. Fig(s) ' 7 



14. NUMBERING OF SHEETS OF DRAWINGS. 37CFRI.84(t) 
— Sheets not nurnbered consecutively, and in Arabic numerals, 

begiiining with number I. Sheet(s) 

15. NUMBER OF VIEWS. 37 CFR I.84(u) 

- - — Vicws not numbered consecutively, and in Arabic numerals, 

beginning with number 1. Fjg(s) 

^ — View numbers not preceded by the abbreviation Fig. 
Fig(s) 

16. CORRECTIONS. 37 CFR 1.84(w) 

Corrections not made from prior PTO- 948. 

Figfs) 

17. DESIGN DRAWING. 37 CFR 1.152 
Surface shading shown not appropriate. Fig(s) 



— Solid black shading not used for color contrast. 
Fig(s) - 
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Applicant(s) 



PATENT 

Docket No. 2122-4028 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Masato Okabe 



Group Art Unit: 2871 



Serial No 



08/428,325 



Examiner: W. Malinowski 



Filed 



April 25, 1995 



For 



PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, 
AND INFORMATION RECORDING SYSTEM 



CLAIM TO CONVENTION PRIORITY 



ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D.C. 20231 



Sir: 



In the matter of the above-identified application and under the provisions of 35 U.S.C. §119 and 37 C.F.R. 



§1.55, applicant(s) claim(s) the benefit of the following prior applications: 



Application filed in : Japan 



In the name of 
Serial No. 
Filing Date 



: Dai Nippon Printing Co., Ltd. 



: 6-89489 



: April 27, 1994 



Application filed in : Japan 



In the name of 
Serial No. 
Filing Date 



: Dai Nippon Printing Co., Ltd. 



: 7-91030 



: April 17, 1995 



1. [X] 



Pursuant to the Claim to Priority, applicant(s) submit(s) duly certified copies of said foreign 
applications. 



492693 1 



Docket No. 2122-4028 



2. [] 



A duly certified copy of said foreign application is in the file of application Serial No. 



filed 



Respectfully submitted, 



MORGAN & FINNEGAN, L.L.P. 



Dated: October 29, 1999 



By: 



Bruce D. DeRenzi 
Registration No. 33,676 




CORRESPONDENCE ADDRESS: 

MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212)758-4800 

(212) 751-6849 Facsimile 
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Filed : April 25, 1995 

For PHOTOELECTRIC SENSOR, INFORMATION RECORDING 

SYSTEM AND INFORMATION RECORDING AND 
REPRODUCING METHOD 

AMENDMENT 

ASSISTANT COMMISSIONER OF PATENTS 
Washington, D.C. 20231 

Sir: 

The present amendment is filed in response to the Office Action dated September 
15, 1999. A petition and fee for a three month extension for filing this amendment is submitted 
concurrently herewith. 

In The Specification 

Please amend the Abstract to read as follows: 

--ABSTRACT 

The present invention relates to an information recording system comprising an 
information recording medium and a photoelectric sensor capable of recording light information 
on the information recording medium in the form of visible information or electrostatic 
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information, and to an information recording method wherein light information is recorded on an 
information recording medium utilizing an photoelectric sensor. 

In The Claims 

Please cancel claims 1-3, 10-12 and 16-18 without prejudice or disclaimer. Please 
amend claims 4, 8, 13, 14 and 15 as follows: 

4. (amended) An [image] information recording method wherein light 
information is recorded on an information recording medium by exposure to light information, 
characterized by the use of [the] a photoelectric sensor having a photoconductive layer on an 
electrode [as claimed in Claim 1 or 3] and an information recording medium having an 
information recording layer formed on an electrode, 

the electrode of at least one of said photoelectric sensor and said information 
recording medium being a transparent electrode, and 

said photoelectric sensor being opposed to said information recording medium on 
the optical axis with a gap located therebetween, or said photoelectric sensor and said 
information recording medium being stacked on each other optionally with [or without] a 
dielectric interlayer located therebetween, 

wherein when voltage is applied to said photoelectric sensor 'after said 
photoelectric sensor has been exposed to light with no voltage applied thereto or voltage of 
opposite polarity applied thereto, a photo-induced current is generated depending on exposure 
quantity so that the information can be recorded on said information recording medium. 

2 
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so that after said photoelectric sensor has been exposed to light information or 
while said photoelectric sensor is being exposed to light information, the application of voltage 
between both said electrodes is started. 

8. (amended) An [image] information recording method wherein light 
information is recorded on an information recording medium by exposure to information light, 
characterized by the use of a photoelectric sensor having a photoconductive layer on an electrode 
[as claimed in Claim 2 or 3] and an information recording medium including an information 
recording layer formed on an electrode, 

the electrode of at least one of said photoelectric sensor and said information 

/ 

recording medium being a transparent electrode, and j 

said photoelectric sensor being opposed to said information recording medium on 
the optical axis with a gap located therebetween, or said photoelectric sensor and said 
information recording medium being stacked upon each other optionally with [or without] a 
dielectric interlayer located therebetween, 

wherein said photoelectric sensor is exposed to information light with voltage 
a pplied thereto, whereby the exposed portion is made higher in conductivity than the unexposed 
portion, and the exposed portion is kept still higher in conductivity than the unexposed portion 
" even after the ^exposare of said ^(^octcctric >seas(^ri te Mogmatiosi teght.has bees, finished, and 
while said photoelectric sensor remains exposed to information light or after the exposure of said 
photoelectric sensor to information light has been finished, the application of voltage thereto is 
interrupted or voltage of opposite polarity is applied thereto, whereby the resulting conductivity 

3 
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is made equal to that obtained by the continued application of voltage. 

so that said photoelectric sensor is exposed to light information, and while said 
photoelectric sensor is being exposed to light information or after said sensor has been exposed 
to light information, the period of time wherein no voltage is applied to both said electrodes or 
the period of time wherein voltage of opposite polarity is applied to both said electrodes is 
provided. 

13. (amended) [The] An information recording method [as claimed in Claim 11], 
wherein light information is recorded on an information recording medium by exposure to light 
information, wherein the photoelectric sensor of Claim 4 or 19 having a photoconductive layer 
on an electrode and an information recording medium having an information recording layer 
formed on an electrode are used, 

the electrode of at least one of said photoelectric sensor and said information 
recording medium being a transparent electrode, and 

said photoelectric sensor being opposed to said information recording medium on 
the optical axis with a gap located therebetween, or said photoelectric sensor and said 
information recording medium being stacked on each other optionally with a dielectric interlayer 
located therebetween, 

, .so. ti that cSaid. photoelectric ^asor is .exposed Xo. light information, and voltage, is 
applied between both electrodes of said photoelectric sensor and said recording medium to 
record information thereon, characterized in that the exposure of said sensor image to light and 
the application of voltage to both said electrodes are properly achieved in response to shutter 
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speed, so that the reciprocity law can be satisfied over a wide range, [characterized in] such that 
a reciprocity law failure is compensated for by starting the exposure of the photoelectric sensor 
[as claimed in Claim 1 or 3] to image light prior to starting the application of voltage to both said 
electrodes. 

14. (Amended) [The] An information recording method as [claimed in Claim 
11], wherein light information is recorded on an information recording medium by exposure to 
light information, wherein the photoelectric sensor of Claim 4 or 19 having a photoconductive 
layer on an electrode and an information recording medium having an information recording 
layer formed on an electrode are used, 

the electrode of at least one of said photoelectric sensor and said information 
recording medium being a transparent electrode, and 

said photoelectric sensor being opposed to said information recording medium on 
the optical axis with a gap located therebetween, or said photoelectric sensor and said 
information recording medium being stacked on each other optionally with a dielectric interlay er 
located therebetween, 

so that said photoelectric sensor is exposed to light information and voltage is 
applied between both electrodes of said photoelectric sensor and said recording medium to 
record 1 nformation thereon, characterized in that the exposi ire of saiyd sensor to image Aight and 
the application of voltage to both said electrodes are properly achieved in response to shutter 
speed, so that the reciprocity law can be satisfied over a wide range, [characterized in] such that 
the period of time wherein no voltage is applied to both said electrodes or the period of time 
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wherein voltage of opposite polarity is applied to both said electrodes is provided while the 
photoelectric sensor [claimed in Claim 2 or 3] is being exposed to image light or after the 
exposure of said sensor to image light has been finished, thereby compensating for a reciprocity 
law failure. 

15. (Amended) [The] An information recording method [as claimed in Claim 
11], wherein light information is recorded on an information recording medium by exposure to 
light information, wherein the photoelectric sensor of Claim 4 or 19 having a photoconductive 
layer on an electrode and an information recording medium having an information recording 
layer formed on an electrode are used, 

the electrode of at least one of said photoelectric sensor and said information 
recording medium being a transparent electrode, and 

said photoelectric sensor being opposed to said information recording medium on 
the optical axis with a gap located therebetween, or said photoelectric sensor and said 
information recording medium being stacked on each other optionally with a dielectric interlaver 
located therebetween, 

so that said photoelectric sensor is exposed to light information and voltage is 
applied between both electrodes of said photoelectric sensor and said recording medium to 
reccrd ^information ithereon, .charaoterized ira that the exposure of said sensor to image Jiaht and 
the application of voltage to both said electrodes are properly achieved in response to shutter 
speed, so that the reciprocity law can be satisfied over a wide range, [characterized in] such that 
the application of voltage to both said electrodes is started after an elapse of a certain time upon 
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the exposure of the photoelectric sensor [as claimed in Claim 1 or 3] to image light finished. 

Please add new claims 19-28 as follows: 

19. (New) An information recording method wherein light information is 
recorded on an information recording medium by exposure to light information, characterized by 
the use of a photoelectric sensor having a photoconductive layer on an electrode and an 
information recording medium having an information recording layer formed on an electrode, 

the electrode of at least one of said photoelectric sensor and said information 
recording medium being a transparent electrode, and 

said photoelectric sensor being opposed to said information recording medium on 
the optical axis with a gap located therebetween, or said photoelectric sensor and said 
information recording medium being stacked on each other optionally with a dielectric interlayer 
located therebetween, 

wherein said photoelectric sensor is exposed to information light with voltage 
applied thereto, whereby the exposed portion is made higher in conductivity than the unexposed 
portion, and the exposed portion is kept still higher in conductivity than the unexposed portion 
even after the exposure of said photoelectric sensor to information light has been finished, and 
while said photoelectric sensor remains exposed to information light or after the exposure of said 
photoelectric sensor to information* light has been finished, the application of voltage thereto is 
interrupted or voltage of opposite polarity is applied thereto, whereby the resulting conductivity 
is made equal to that obtained by the continued application of voltage, 

so that after said photoelectric sensor has been exposed to light information or 

7 
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while said photoelectric sensor is being exposed to light information, the application of voltage 
between both said electrodes is started. 

20. (New) The information recording method as claimed in Claim 4 or 19, 
wherein the photoelectric sensor is characterized in that when an electric field of 1 0 5 to 1 0 6 V/m 
is applied to said photoelectric sensor, a current passing through the unexposed portion has a 
current density of 10" 4 to 10* 7 A/cm 2 . 

21. (New) The information recording method as claimed in Claim 19, 
characterized in that said information recording medium is a liquid crystal recording medium 
including on said electrode a liquid crystal-polymer composite material layer comprising liquid 
crystals and resin. 

22. (New) The information recording method as claimed in Claim 21, 
characterized in that after an elapse of a certain time upon the exposure of said photoelectric 
sensor to light information finished, the application of voltage to both said electrodes is started 
thereby making the latitude of the recorded image wide. 

; 23. ! (New) 51 The* information recording method as claimed 1 in Claim 22, 
characterized in that the period of time from the finish of the exposure of said photoelectric 
sensor to light information to the start of the application of voltage to both said electrodes is 0 to 
500 milliseconds. 

8 
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24. (New) The information recording method as claimed in Claim 8, wherein the 
photoelectric sensor is characterized in that when an electric field of 10 5 to 10 6 V/m is applied to 
said photoelectric sensor, a current passing through the unexposed portion has a current density 
of 10^ to 10" 7 A/cm 2 . 

25. (New) The information recording method as claimed in Claim 24, 
characterized in that said information recording medium is a liquid crystal recording medium 
including on said electrode a liquid crystal-polymer composite material layer comprising liquid 
crystals and resin. 

/ 

26. (New) The information recording method as claimed in Claim 13, 
characterized in that said information recording medium is a liquid crystal recording medium 
including on said electrode a liquid crystal-polymer composite material layer comprising liquid 
crystals and resin. 

27. (New) The information recording method as claimed in Claim 14, 
characterized in that said information recording medium is a liquid crystal recording medium 
including on said electrode a liquid crystal-polymer composite material layer Comprising liquid 
crystals and resin. 

28. (New) The information recording method as claimed in Claim 15, 
characterized in that said information recording medium is a liquid crystal recording medium 
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including on said electrode a liquid crystal-polymer composite material layer comprising liquid 
crystals and resin. 

REMARKS 

Reconsideration of the present application as amended is respectfully requested. 
Claims 1-18 are pending as of the filing of this Amendment. 

1. Priority 

The Examiner noted in the Office Action that, while applicant had made a claim 
for foreign priority based on applications filed in Japan on 27 April 1994 and 17 April 1995, 
applicant had not yet filed a certified copy of the Japanese applications as required by 35 U.S.C. 
§ 119(b). Applicant respectfully submits that, on October 29, 1999, a Claim For Convention 
Priority was filed by which duly certified copies of the Japanese applications were submitted. 

2. Drawings 

The drawings were objected to as failing to comply with 37 C.F.R. 1.84(p)(5) 
because the reference to part number "63" in Figure 42 is not identified in the specification. 
Applicant will correct Figure 42 and/or the amend the specification to obviate this objection 
upon formal allowance of the pending claims. 
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3. Specification 

The Examiner objected to the abstract of the disclosure because it is more than 
one paragraph and should not exceed 260 words in length. Applicant has amended the abstract 
herein to obviate this objection. 

4. Claim Objections 

The Examiner has objected to claims 4-9 and 13-15 under 37 C.F.R. 1.75 as being 
in improper form because a multiple dependent claim may not depend from another multiple 
dependent claim. These claims have been amended herein to obviate this objection. 

5. Claim Rejections 

The Examiner rejected claims 1-2, 10-12 and 16-18 under 35 U.S.C. § 103(a) 
as being unpatentable over Takanashi et al. U.S. Patent No. 5,315,410. The Examiner 
rejected claim 3 under 35 U.S.C. §103(a) as being unpatentable over Takanashi in view of 
Ando et aL U.S. Patent No. 4,692,779 and Shimizu et al. U.S. Patent No. 5,646,927. 

Applicant has cancelled claims 1-3, 10-12 and 16-18 herein without prejudice or 
disclaimer towards filing a continuing application. Claims 4, 8, 13, 14 and 15 have been 
amended herein as follows: claim 4 incorporates the limitations of claim 1 from which it 
depended; claim 8 incorporates the limitations of claim 2 from which it depended; and each of 
claims 13, 14, and 15 incorporate the limitations of claim 10 from which they depended. New 
claims 19 through 28 have been added to capture the remaining claim dependency associated 
with claims 1, 2 and 10. Remaining claims 5-9 have not been amended. All claims are believed 
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to be in condition for allowance. 



Applicant respectfully submits that each of Claims 4-9, 13-15 and 19-28 herein is 
patentable. Early and favorable consideration is respectfully requested. 



Mailing Address: 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, New York 101 54 
(212) 758-4800 Telephone 
(212) 758-6849 Facsimile 



CONCLUSION 



Respectfully submitted, 



MORGAN & FINNEGAN, L.L.P. 



Date: March 15,2000 




Reg. No. 33,676 
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INFORMATION RECORDING SYSTEM 

AMENDMENT FEE TRANSMITTAL 



ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D.C 2023 1 



Sir: 



Transmitted herewith is an Amendment for the above-identified application. 
[ ] No additional fee is required. 

[ X ] The additional fee has been calculated as shown below: 



CLAIMS AS AMENDED 



/ 



Claims . 

Remaining 

After 

Amendment 



Highest No. 
Covered by 
Previous 
Payments 



Present 
Extra 



Rate 



Additional 
Fee 



Total 
Claims 

Independent 
Claims 

Multiple 

Dependent 

Claim(s) 



23 



20 



(If claims added by amendment include 
Multiple Dependent Claim(s) and there 
was not Multiple Dependent Claims(s) 
in application before amendment add 
$260.00 to additional fee.) 



= 3 



= 0 



[ ] Statement of "Small Entity" Status Under 37 CFR § 1 .27 filed 



x $18.00 



x $78.00 



Total: 



$ 54.00 



$ 0.00 



$ 260.00 
$314.00 



Reduced Fees Under 37 CFR § 1.9(f) (50% of total) paid herewith. 



$ 



Includes all independent and single dependent claims and all claims referred to in multiple dependent 
claims. See 37 C.F.R. § 1.75(c). 
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[ ] Charge fee to Deposit Account No. 1 3-4500. Order No. . 

A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 

[X] The Assistant Commissioner is hereby authorized to charge any additional fees which may be required for 
this amendment, including all fees pursuant to 37 C.F.R. § 1 . 17 for its timely consideration, or credit any 
overpayment to Deposit Account No. 13-4500. Order No. 2122-4028 . A DUPLICATE COPY OF THIS 
SHEET IS ATTACHED. 

[ ] Page(s) of substitute Sequence Listing 

[ ] Computer disk(s) containing substitute Sequence Listing 

[ ] Statement under 37 C.F.R. § 1 .825(b) that the computer and paper copies of the substitute Sequence Listing 
are the same. 

[ X ] A check in the amount of $ 314.00 to cover the filing fee is attached. 



Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: March 15,2000 By: 

Bruce D. DeRenzi 
Reg. No. 33,676 

CORRESPONDENCE ADDRESS: 

MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212)758-4800 

(212) 751-6849 Facsimile 

FORM: AMD-TRAN.NY 
Rev. 11/13/98 
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METHOD, AND INFORMATION RECORDING SYSTEM 



PETITION AND FEE FOR EXTENSION OF TIME (37 C.F.R. 51.136(a)) 



ASSISTANT COMMISSIONER FOR PATENTS 
Washington, D.C. 20231 



Sir: 
1. 

2. 



This is a petition for an extension of time for filing an Amendment . 
The communication in connection with the matter for which this extension is requested 
[ X ] is filed herewith, 
has been filed on 



[ i 



Applicant(s) is/are entitled to Small Entity Status. [ ] Small Entity Statement is attached. 
[ ] Statement has already been filed. 







Total Months 


Fee for Other 


Fee for 






Requested 


than Small Entity 


Small Entity 


a. 


[ ] 


one month 


SI 10.00 


$55.00 


b. 


[ ] 


two months 


$380.00 


$190.00 


c. 


[X] 


three months 


$870.00 


$435.00 


d. 


[ ] 


four months 


$1,360.00 


$680.00 


e. 


[ 1 


five months 


$1,850.00 


$925.00 


f. 


[] 


An extension for 


months has already been secured for filing the above-identified 



communication and the fee paid therefor of $ is deducted from the total fee due 

for the total months of extension now requested. The fee for this extension ($ ), minus 

the fee previously paid ($ — ) equals $ ^ (total fee due). 
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5. [ X ] A check in the amount of S 870.00 to cover the extension fee is attached. 

6. [ ] Charge fee to Deposit Account No. 13-4500. Order No. . A DUPLICATE COPY 

OF THIS SHEET IS ATTACHED. 

7. [X] The Assistant Commissioner is hereby authorized to charge any additional fees which may be 

required by this paper, or credit any overpayment to Deposit Account No. 13-4500. Order No. 
2122-4028. A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 



Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: March 15, 2000 
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Rev. 11/13/98 
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Applicant(s) 
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H Responsive to communication(s) filed on Apr 6. 2000 



(3 This action is FINAL 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Qu$fl%35 CD. 11; 453 O.G. 213. 

A shortened statutory period for response to this action is set to expire 3_ month(s), or thirty days, whichever is 

longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37CFR 1.136(a). 



Disposition of Claim 

B Claim(s) 4-9. 13-15. and 19-28 



is/are pending in the applicat 



Of the above, claim(s) 
□ Claim(s) 



B Claim(s) 4-9. 13-15. and 19-28 

□ Claim(s) . 

□ Claims 



is/are withdrawn from consideration 

is/are allowed. 

is/are rejected. 

is/are objected to. 



are subject to restriction or election requirement. 



Application Papers 

□ See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawing(s) filed on is/are objected to by the Examiner 

. □ The proposed drawing correction, filed on is □ approved Qlisapproved. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

B Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d). 
H All (3ome* E)one of the CERTIFIED copies of the priority documents have been 
B received. 

□ received in Application No. (Series Code/Serial Number) . . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
•Certified copies not received: 



□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e). 

Attachments) 

□ Notice of References Cited, PTO-892 

□ Information Disclosure Statement(s), PTO-1449, Paper No(s). 

□ Interview Summary, PTO-413 

□ Notice of Draftsperson's Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-152 



— SEE OFFICE ACTION ON THE FOLLOWING PAGES — 
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Art Unit: 2871 

DETAILED ACTION 

Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference sign(s) not mentioned in the description: part number "63" of 
Fig. 42 is not identified in the specification. Correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 4-9, 13-15, and 19-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takanshi et al. (Takanashi), U.S. Patent No. 5,315,410. 

Takanashi discloses a photoelectric sensor including a photoconductive layer on an 
electrode and used to record information on an information recording medium (column 5, 
lines 50-60), characterized in that when voltage is applied to the sensor after the sensor has been 
exposed to light with no voltage applied thereto (as shown in Figs. 3-8; column 7, lines 39-68) or 
voltage of opposite polarity applied thereto. 
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Takanashi does not disclose a photo-induced current is generated depending upon 
exposure quantity so that the information can be recorded on the information recording medium. 

Because Takanashi discloses an electric field is applied (column 7, lines 27-30) and light is 
provided to the photosensitive layer (column 6, line 37), photo-induced currents are generated. 

Therefore, it would have been obvious a photo-induced current is generated depending 
upon exposure quantity so that the information can be recorded on the information recording 
medium in the device of Takanashi. 

Furthermore, Takanashi does not disclose the exposed portion is made higher in 
conductivity than the unexposed portion and the exposed portion is kept still higher in 
. conductivity than the unexposed portion even after the exposure of the sensor to information light 
has been finished, and while the sensor remains exposed to information light or after the exposure 
of the sensor to information light has been finished, nor the application of voltage of opposite 
polarity is applied thereto, and then the original voltage is again applied thereto, whereby the 
resulting conductivity is made equal to that obtained by the continued application of voltage. 

Takanashi does disclose the impedance of the photoconductive layer 1 14 varies in 
accordance with the optical image of the object O, so that the electric field applied to the photo- 
modulation layer 1 1 1 depends on the optical image of object O and the application of the image- 
dependent electric field to the photo-modulation layer 1 1 1 forms a charge latent image on the . 
photo-modulation layer 1 1 1 (column 12, lines 21-28). Takanashi also discloses that applied 
voltage time and amplitude may be varied (column 14, lines 15-25). 
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It would have been obvious to make the exposed portion higher in conductivity than the 
unexposed portion and keep the exposed portion still higher in conductivity than the unexposed 
portion even after the exposure of the sensor to information light has been finished so that the 
charge is reliably set in the recording medium. 

Furthermore, it is well known to make the sensor exposed to information light or after the 
exposure of the sensor to information light has been finished, apply voltage of opposite polarity is 
applied thereto, and then the original voltage is again applied thereto, whereby the resulting 
conductivity is made equal to that obtained by the continued application of voltage to permit 
optimization of device performance. 

Takanashi shows the image recording medium and the photoelectric sensor separated by 
an air gap (see Fig. 9). Since Takanashi teaches varying the applied voltage, it would have been 
obvious to optimize performance to comply with the reciprocity law. 

Furthermore, Takanashi (see Fig. 1 0) shows the photoelectric sensor and the information 
recording medium being stacked on each other. Takanashi shows a mechanism 4 for starting the 
application of voltage to the electrodes. 

Takanashi teaches the information recording medium is a liquid crystal recording medium 
including on the electrode a liquid crystal-polymer composite material layer comprising liquid 
crystals and resin (column 6, lines 1-5). 

Since shutter speed and recording properties may be varied, it would have been obvious to 
satisfy the reciprocity law in optimizing performance. 
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Takanashi teaches the voltage applied is controlled. 

4. Claims 20, 24, and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takanshi et al. (Takanashi), U.S. Patent No. 5,315,410, as applied to Claims 4-9, 13-15, 19, 21- 
23, and 26-28 above, and further in view of Ando et al. (Ando), U.S. Patent No. 4,692,779, and 
Shimizu et al. (Shimizu), U.S. Patent No. 5,646,927. 

Takanashi makes obvious the photoelectric sensor, but does not teach the photoelectric 
sensor is characterized in that when an electric field of 10 s to 10 6 V/m is applied to the sensor, a 
current passing through the unexposed portion has a current density of 10 -4 to 10* 7 A/cm 2 . 

Ando teaches that liquid crystal in an image forming apparatus have electric fields on the 
order of 10 s to 10 6 V/m applied (column 4, line 63, through column 5, line 2). 

Shimizu teaches generated photocurrent is about 10" 6 A/cm 2 (column 26, lines 1-8). 

Therefore, as to Claim 3, it would have been obvious to use an electric field of 10 5 to 10 6 
V/m and a current of 10" 4 to 10' 7 A/cm 2 , as suggested by Ando and Shimizu, in the device of 
Takanashi. 

Response to Arguments 

5. Applicant's arguments filed March 20, 2000, have been fully considered but they are not 
persuasive. 

No arguments were provided in the amendment. 
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Conclusion 



6. 



Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 



action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

7. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Walter Malinowski whose telephone number is (703) 308-3 1 72. 



wjm 
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PATENT .TRADEMARK OFFICE 

PATENT 
Docket No. 2122-4028US1 
Express Mail Label No. EF 099 148 680 US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

CONTINUED PROSECUTION APPLICATION (CPA) 
REQUEST TRANSMITTAL PURSUANT TO 37 C.F.R. § 1.53(d) 

Named Inventor(s): Masato Okabe Prior Application : 08/428,325 

Examiner: W. Malinowski 
Group Art Unit: 2871 

COMMISSIONER FOR PATENTS AND TRADEMARKS 
Box CPA 

Washington, D.C. 2023 1 
Sir: 

1. This is a request for a [ X ] Continuation application [ ] Divisional application under 37 C.F.R. § 1.53(d) of 
prior application serial no. 08/428,325 filed on April 25, 1995 and entitled PHOTOELECTRIC SENSOR, 
INFORMATION RECORDING METHOD AND INFORMATION RECORDING SYSTEM. 

2. The following are enclosed herewith: 
[ ] Preliminary Amendment 

[ ] Information Disclosure Statement 

[ ] Copy of Reference Cited in Information Disclosure Statement 

3. Please abandon the parent application at a time while the parent application is pending or at a time when 
the petition for extension of time in that application is granted and while this application is pending and has 
been granted a filing date, so as to make this application co-pending with said parent application. Please 
use all the contents of the parent application file wrapper, including the drawings, as the basic papers for 
the new application. 

4. The fees to be charged are to be based on the number of claims: 

a. [ ] remaining after entering enclosed Amendment. 

b. [ X ] entered in the parent application as of the date of its abandonment. 

c. [ ] remaining after entering the Amendment After Final Rejection filed June 27, 

2000 in the above-identified parent application. 
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CALCULATION OF APPLICATION 





Number 


- 

Number Extra 


Rate for 
Non-Small Entity 


Basic Fee 
$710.00 


Total" 
Claims 


19 


-20= 0 


x $18.00 


$0.00 


Independent 
Claims 


j 


-3= 0 


x $78.00 


$0.00 


Multiple Dependent Claims 




[ ] yes Additional Fee = 
[ x ] no Additional Fee = 


$260.00 
none 


$0.00 



5. 



6. 
7. 



8. 



10. 



Filing Fee Calculation $ 710.00 

[ ] A statement claiming small entity status is attached or has been filed in the above-identified parent 
application and its benefit under 37 C.F.R. § 1.28(a) is hereby claimed. Reduced fees under 37 
C.F.R. § 1.9(0 (50% of total) paid herewith $ . 

[ X ] A check in the amount of $ 710.00 in payment of the CPA application filing fees is attached. 

[ ] Charge fee to Deposit Account No. 13-4500. Order No. . A DUPLICATE 

COPY OF THIS SHEET IS ATTACHED. 

[ X ] The Commissioner is hereby authorized to charge any additional fees which may be required for 
filing this application, including all extension of time fees pursuant to 37 C.F.R. § 1.17 for 
maintaining copendency with the parent application, or credit any overpayment to Deposit 
Account No. 13-4500 . Order No. 2122-4028US1 . A DUPLICATE COPY OF THIS 
DOCUMENT IS ATTACHED. 

[ X ] Priority of application Serial No. 6-89489, filed on April 27, 1994 in Japan and priority of 

application Serial No. 7-91030. filed on April 17, 1995 in Japan is claimed under 35 U.S.C. § 1 19. 

[ X ] The parent application is assigned of record to Dai Nippon Printing Co., Ltd. Recorded on August 
24, 1995, Reel 7630, Frame 0063. 



11 



12. 



[ ] An assignment of the invention to 



is 



attached along with the Assignment Recordation Form cover sheet. 

A check in the amount of $40.00 for recording the Assignment is attached. 



Includes all independent and single dependent claims and all claims referred to in multiple dependent 
claims. See 37 C.F.R. § 1.75(c). 

-2- 
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13. 



[ X ] The Power of Attorney was filed in the parent application. 



14. 



A new Power of Attorney has been executed and is attached. 



Respectfully submitted, 



MORGAN & FINNEGAN, L.L.P. 



Dated: December 27, 2000 



By: 




Registration No. 33,676 



Mailing Address: 



MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212)758-4800 

(212) 751-6849 Telecopier 

FORM: CPA-TRAN.NY 
Rev. 11/13/98 



■ -3- 
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PATENT .TRADEMARK OFFICE 

PATENT 
Docket No. 2122-4028US1 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants : Masato Okabe Group Art unit : 2871 

Serial No. 08/428,325 Examiner: W. Malinowski 

Filed April 25,1995 

For PHOTOELECTRIC SENSOR, INFORMATION RECORDING 

METHOD AND INFORMATION RECORDING SYSTEM 

PETITION AND FEE FOR EXTENSION OF TIME (37 C.F.R. SI. 136(a)) 

COMMISSIONER FOR PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

Sir: 

♦ 

1 . This is a petition for an extension of time for filing a Continued Prosecution Application . 

2. The communication in connection with the matter for which this extension is requested 
[ X ] is filed herewith. 

[ ] has been filed on 



[ ] Applicant(s) is/are entitled to Small Entity Status. [ ] Small Entity Statement is attached. 
[ ] Statement has already been filed. 







Total Months 


Fee for Other 


Fee for 






Requested 


than Small Entity 


Small Entity 


a. 


[ ] 


one month 


SI 10.00 


$55.00 


b. 


[ ] 


two months 


$390.00 


$195.00 


c. 


[X] 


three months 


$890.00 


$445.00 


d. 


[ 1 


four months 


$1,390.00 


$695.00 


e. 


[ 1 


five months 


$1,890.00 


$945.00 


f. 


[] 


An extension for 


months has already been secured for filing the above 



communication and the fee paid therefor of $ is deducted from the total fee due 

for the total months of extension now requested. The fee for this extension ($ ), minus 

the fee previously paid ($ ) equals $ (total fee due). 
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5. 
6. 



[ X ] A check in the amount of $ 890.00 to cover the extension fee is attached. 

[ ] Charge fee to Deposit Account No. 1 3-4500. Order No. 2122-4028US1 . A DUPLICATE COPY 
OF THIS SHEET IS ATTACHED. 

[ X ] The Commissioner is hereby authorized to charge any additional fees which may be required by 
this paper, or credit any overpayment to Deposit Account No. 13-4500. Order No. 2122- 
4028US1. A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 



Dated: December 27, 2000 



Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 

By: ^^cX-j^y 

Bruce D. DeRenzi QJ 
Registration No. 33,676 



CORRESPONDENCE ADDRESS: 

MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212)758-4800 

(212)751-6849 Facsimile 



FORM: PET-XOT.NY 
Rev. 11/13/98 
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htm*** document. See Htt f details. B 



PAY 

TO THE 
ORDER OF. 



MORGAN & FINNEGAN, LLP. 
ATTORNEYS AT LAW 

345 PARK AVE. 
NEW YORK, NY 10154 

COMMISSIONER OF PATENTS AND TRADEMARKS 
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153 EAST 53RD STREET 

SORT NO. 24 11 

NEW YORK, N Y. 10043 
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FOR 
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Case Ho . 2122-4028-SSl' serial No. 08/428,325 
Date Mailed December 27, 2000 atty 



BDD 



Date Due in the Patent Office December 27, 2000 

The return of this post card, properly stamped, will 

~ ~ - - - * J 0 I I 1 C € 

ackn 
of x 

I 1. Continued Prosecution Application Request Transmittal; 

2 Petition and Fee For Three Month Extension of Time 
(in duplicate); 

3 . - 3. Express Mail Certificate; 

4 4. Checks in the amount of $890.00 and $7 1 0.00; and 
5. Return Receipt Postcard. 

5-- 
6.- 



Case No. 



2122-402 



Serial No. 08/428,325 



Date Mailed December 27, 2000 



ATTY 



BDD 



Date Due in the Patent Office December 27 , 2000 



The return of 

•ackn 

of t 



this post card , 



* 

properly stamped, will 
- - - r ^ ~ - J Office 



I.- 
2 

3. - 

4. - 

5. - 

6. - 



1 . Continued Prosecution Application Request Transmit! 

2. Petition and Fee For Three Month Extension of Time 
(in duplicate); ^ 

3. Express Mail Certificate; J| 

4. Checks in the amount of Sofb.OO and $710.00; and 

5. Return Receipt Postcard. 
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MORGAN & FINNEqANGAIi^lfl^EGAN LIP 
345 PARK AVENUE 

NEW YORK, NEW YORK 10154-0053 
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PATENT 
Docket No.2 1 22-4028US 1 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant(s) : Masato Okabe Group Art Unit: 2871 

Serial No. : 08/428,325 Examiner: W. Malinowski 

Filed April 25, 1995 

For PHOTOELECTRIC SENSOR, INFORMATION RECORDING 

METHOD AND INFORMATION RECORDING SYSTEM 

EXPRESS MAIL CERTIFICATE 



Express Mail Label No. EF099I48680US EF OTimflbflO US 

Date of Deposit December 27, 2000 

I hereby certify that the following attached paper(s) and/or fee 

1 . Continued Prosecution Application Request Transmittal; 

2. Petition and Fee For Three Month Extension of Time (in duplicate); 

3 . Checks in the amount of $890.00 and $7 1 0.00; and 

4. Return Receipt Postcard. 

are being deposited with the United States Postal Service on the date indicated below with sufficient postage as first- 
class mail in an envelope addressed to: Commissioner for Patents and Trademarks, Box CPA, Washington, D.C. 
20231. 



Respectfully submitted, 
MORGAN & F1NNEGAN, L.L.P. 

Bruce D. DeRenzi 



Dated: December 27, 2000 By: 

Bruce D. DeRenzi 
Registration No. 33,676 

CORRESPONDENCE ADDRESS: 



MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212) 758-4800 

(212) 751-6849 Facsimile 
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Bruce D. DeRenzi, Esq. 

Morgan & Finnegan, L.L.P. 

345 Park Avenue 

New York, New York 10154 

2122-4028US1 
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Commissioner for Patents 
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Box CPA 

Washington, D.C. 20231 
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you are making 3 copies. F0R PICKUP OR TRACKING CALL 1 -800-222-1 81 1 WWW.USpS.COm 





f 



CORRESPONDENCE #13 




UNITED STATL DEPARTMENT OF COMMERCE 
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FILING DATE 
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DATE MAILED: 



03/02/0 ;|. 



Please find below and/or attached an Office communication concerning this application or 
proceeding. 



Commissioner of Patents and Trademarks 



CASE 



DUE DATE 
STATUTOR 




PTO-90C (Rev. 2/95) 

•U.S. GPO: 2000-473-000/44602 



2 - Mail Copy 



Office Action Summary 



Application No. 

08/428,325 


Applicant(s) 

OKABE, MASATO 


Examiner 

Walter Malinowski 


Art Unit 
2164 





Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136 (a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )^ Responsive to communication(s) filed on 27 December 2000 . 
2a)S This action is FINAL 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 4-9. 13-15, and 19-28 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) 0 Claim(s) 4-9. 13-15 t and 19-28 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claims are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)Q The drawing(s) filed on is/are objected to by the Examiner. 

11 )□ The proposed drawing correction filed on is: a)Q approved b)Q disapproved. 

12) D The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. $ 119 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. $ 1 19(a)-(d) or (f). 

a)D All b)Q Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14)Q Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 



Attachments) 

15) □ Notice of References Cited (PTO-892) 

16) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 

17) Q Information Disclosure Statement(s) (PTO-1449) Paper No(s) 



18) C 

19) C 

20) C 



Interview Summary (PTO-413) Paper No(s). 

Notice of Informal Patent Application (PTO-152) 
Other 



U.S. Patent and Trademark Office 

PTO-326 (Rev. 01-01) 



Office Action Summary 



Part of Paper No. 1 1 
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Art Unit: 2164 

* 

DETAILED ACTION 



Drawings 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference sign(s) not mentioned in the description: 
part number "63" of Fig. 42 is not identified in the specification. Correction is required. 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 4-9, 13-15, and 19-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takanshi et al. (Takanashi), U.S. Patent No. 5,315,410. 

Takanashi discloses a photoelectric sensor including a photoconductive layer on 
an electrode and used to record information on an information recording medium 
(column 5, lines 50-60), characterized in that when voltage is applied to the sensor after 
the sensor has been exposed to light with no voltage applied thereto (as shown in Figs. 
3-8; column 7, lines 39-68) or voltage of opposite polarity applied thereto. 

Takanashi does not disclose a photo-induced current is generated depending 
upon exposure quantity so that the information can be recorded on the information 
recording medium. 
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Because Takanashi discloses an electric field is applied (column 7, lines 27-30) 
and light is provided to the photosensitive layer (column 6, line 37), photo-induced 
currents are generated. 

< Therefore, it would have been obvious a photo-induced current is generated 
depending upon exposure quantity so that the information can be recorded on the 
information recording medium in the device of Takanashi. 

Furthermore, Takanashi does not disclose the exposed portion is made higher in 
conductivity than the unexposed portion and the exposed portion is kept still higher in 
conductivity than the unexposed portion even after the exposure of the sensor to 
information light has been finished, and while the sensor remains exposed to 
information light or after the exposure of the sensor to information light has been 
finished, nor the application of voltage of opposite polarity is applied thereto, and then 
the original voltage is again applied thereto, whereby the resulting conductivity is made 
equal to that obtained by the continued application of voltage. 

Takanashi does disclose the impedance of the photoconductive layer 1 14 varies 
in accordance with the optical image of the object O, so that the electric field applied to 
the photo-modulation layer 1 1 1 depends on the optical image of object O and the 
application of the image-dependent electric field to the photo-modulation layer 111 
forms a charge latent image on the photo-modulation layer 1 1 1 (column 12, lines 21- 
28). Takanashi also discloses that applied voltage time and amplitude may be varied 
(column 14, lines 15-25). 

It would have been obvious to make the exposed portion higher in conductivity 
than the unexposed portion and keep the exposed portion still higher in conductivity 
than the unexposed portion even after the exposure of the sensor to information light 
has been finished so that the charge is reliably set in the recording medium. 
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Furthermore, it is well known to make the sensor exposed to information light or 
after the exposure of the sensor to information light has been finished, apply voltage of 
opposite polarity is applied thereto, and then the original voltage is again applied 
thereto, whereby the resulting conductivity is made equal to that obtained by the 
continued application of voltage to permit optimization of device performance. 

Takanashi shows the image recording medium and the photoelectric sensor 
separated by an air gap (see Fig. 9). Since Takanashi teaches varying the applied 
voltage, it would have been obvious to optimize performance to comply with the 
reciprocity law. 

Furthermore, Takanashi (see Fig. 10) shows the photoelectric sensor and the 
information recording medium being stacked on each other. Takanashi shows a 
mechanism 4 for starting the application of voltage to the electrodes. 

Takanashi teaches the information recording medium is a liquid crystal recording 
medium including on the electrode a liquid crystal-polymer composite material layer 
comprising liquid crystals and resin (column 6, lines 1-5). 

Since shutter speed and recording properties may be varied, it would have been 
obvious to satisfy the reciprocity law in optimizing performance. 

Takanashi teaches the voltage applied is controlled. 

2. Claims 20, 24, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takanshi et al. (Takanashi), U.S. Patent No. 5,315,410, as applied to 
Claims 4-9, 13-15, 19, 21-23, and 26-28 above, and further in view of Ando et al. 
(Ando), U.S. Patent No. 4,692,779, and Shimizu et al. (Shimizu), U.S. Patent No. 
5,646,927. 

Takanashi makes obvious the photoelectric sensor, but does not teach the 
photoelectric sensor is characterized in that when an electric field of 10 5 to 10 6 V/m is 
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applied to the sensor, a current passing through the unexposed portion has a current 
density of 10" 4 to 1 0" 7 A/cm 2 . 

Ando teaches that liquid crystal in an image forming apparatus have electric 
fields on the order of 10 5 to 10 6 V/m applied (column 4, line 63, through column 5, line 

2). 

Shimizu teaches generated photocurrent is about 10" 6 A/cm 2 (column 26, lines 1- 

8). 

Therefore, as to Claim 3, it would have been obvious to use an electric field of 
10 5 to 10 6 V/m and a current of 1CT 4 to 10" 7 A/cm 2 , as suggested by Ando and Shimizu, 
in the device of Takanashi. 

Response to Arguments 

3. Applicant's arguments filed March 20, 2000, have been fully considered but they 
are not persuasive. 

No arguments were provided in the amendment. 

Conclusion 

This is a CPA of applicant's earlier Application No. 08/428,325. All claims are 
drawn to the same invention claimed in the earlier application and could have been 
finally rejected on the grounds and art of record in the next Office action if they had 
been entered in the earlier application. Accordingly, THIS ACTION IS MADE FINAL 
even though it is a first action in this case. See MPEP § 706.07(b). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 



the advisory action. In no, however, event will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter Malinowski whose telephone number is (703) 
308-3172. The examiner can normally be reached on M-F 8:00 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vincent Millin can be reached on (7Q32J08J065. The fax phone numbers 



for the organization where this application or proceeding is assigned are (703) 308-5401 
for regular communications, and (703) 308-5355 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 



0956. 




Walter J, Malinowski 
Primary Examiner 
Technology Center 2800 
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Docket No. 2122-4028 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): Masato Okabe 



Serial No.: 08/428,325 



Filed: 



Group Art Unit: 2164 



Examiner: 



W. Malinowski 



April 25, 1995 



For: 



PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD AND 
INFORMATION RECORDING SYSTEM 

NOTICE OF APPEAL TO THE BOARD 
OF PATENT APPEALS AND INTERFERENCES 



Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



Applicant(s) hereby appeal(s) to the Board of Patent Appeals and Interferences from the 



decision(s) dated March 2. 2001 of the Primary Examiner. The items(s) checked below are 



appropriate: 
□ 




□ 




□ 



El 



Fee not required (Fee paid in prior appeal) 
Appeal Fee Large Entity ($310) 
Small Entity Appeal Fee ($ 1 5 5) 

A check in the amount of $ 310.00 to cover the appeal fee is enclosed. 

Charge fee to Deposit Account No. 13-4500. Order No. . A DUPLICATE 

COPY OF THIS SHEET IS ATTACHED. 

The Commissioner is hereby authorized to charge any additional fees which may 
be required by this paper, or credit any overpayment to Deposit Account No. 
13-4500. Order No. 2122-4028 . A DUPLICATE COPY OF THIS SHEET IS 
ATTACHED. 



Dated: September 4. 2001 



Correspondence Address : 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, NY 10154-0053 
(212)758-4800 Telephone 
(212)751-6849 Facsimile 



By: 



Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 




Bruce D. DeRenzi 
Registration No. 33.676 
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|~~) Charge fee to Deposit Account No. 13-4500. Order No. 
COPY OF THIS SHEET IS ATTACHED. 



, A DUPLICATE 



The Commissioner is hereby authorized to charge any additional fees which may be 
required by this paper, or credit any overpayment to Deposit Account No. 13-4500. 
Order No. 2122-4028 . A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: September 4. 2001 



By: 




Bruce D. DeRenzi 
Registration No. 33.676 



Correspondence Address : 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, NY 1 0 1 54-0053 
(212) 758-4800 Telephone 
(212)751-6849 Facsimile 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): Masato Okabe 



Serial No.: 08/428,325 



Filed: 



Group Art Unit: 2164 



Examiner: 



W. Malinowski 



April 25, 1995 



For: PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD AND 

INFORMATION RECORDING SYSTEM 

PETITION AND FEE FOR EXTENSION OF TIME (37 C.F.R. 8 1.136fatt 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

1 . This is a petition for an extension of time for a Notice Of Appeal To The Board Of Patent 

A ppeals And Interferences. 

2. The communication in connection with the matter for which this extension is requested 
is filed herewith. 

I~l has been filed on . 

O Applicant(s) is/are entitled to Small Entity Status. 
I I Statement has already been filed 




a. 

b. 
c. 
d. 
e. 
f. 



□ 
C 
El 



Total Months 
Requested 
one month 
two months 
three months 
four months 
five months 
An extension for 



Fee for Other 
than Small Entity 
$110.00 
$390.00 
$890.00 
$1,390.00 
$1,890.00 



Fee for 
Small Entity 

$55.00 
$195.00 
$445.00 
$695.00 
$945.00 



months has already been secured for filing the above- 
identified communication and the fee paid therefor of $ is deducted 
from the total fee due for the total months of extension now requested. The 

fee for this extension ($ ), minus the fee previously paid ($ ) 

equals $ (total fee due). 




A check in the amount of $890.00 to cover the extension fee is attached. 
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NEW YORK, NY 10154 

COMMISSIONER OF PATENTS AND TRADEMARKS 
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CfTlBAN(0' 

CITIBANK, N.A. 

153 EAST 53RD STREET 

SORT NO. 2411 

NEW YORK. N Y. 10043 



DOLLARS 



THE CITIBANK PRIVATE BANK 



for aiaa-^ostft 



Case No. 2122-4028 serial No. 08/428,325 

Date Mailed September 4, 2001 ATTY BDD 



Date Due in the Patent Office September 4, 2001 

The return of this post card, properly stamped, will 

ackn * J - ° - - - - - r «* Office 

of t 

! _ 1 . Notice of Appeal To The Patent Appeals And 

Interferences (in duplicate); 
2 *~ 2. Petition And Fee For Extension Of Time (37 C.F.R. 
3 • • §1.1 36(a)) (in duplicate); 
4.-3. Certificate of Mailing; 

5 . 4. Checks in the amount of $890.00 and $310.00; and 
5. Return Receipt Postcard 
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Interferences (in duplicate); 

2. Petition And Fee For Extension Of Time (37 C.F. 
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- 3. Certificate of Mailing; 

_ 4. Checks in the amount of $890.00 and $310.00; and 
" 5. Return Receipt Postcard. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICF, 



Applicant(s): Masato Okabe 



Serial No.: 08/428,325 



Filed: 



Group Art Unit: 2164 



Examiner: 



W. Malinowski 



April 25, 1995 



For: 



PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD AND 
INFORMATION RECORDING SYSTEM 



CERTIFICATE OF MAILING (37 C.F.R. 81. Matt 

Commissioner for Patents 
Washington, D.C. 2023 1 

Sir: 

I hereby certify that the attached: 

1 . Notice Of Appeal To The Board Of Patent Appeals And 
Interferences (in duplicate); 

2. Petition And Fee For Extension Of Time (37 C.F.R. § 1.136(a)) (in 
duplicate); 

3. Checks in the amount of $890.00 and $310.00; and 

4. Return Receipt Postcard. 

along with any paper(s) referred to as being attached or enclosed and this Certificate of Mailing 
are being deposited with the United States Postal Service on date shown below with sufficient 
postage as first-class mail in an envelope addressed to the: Commissioner for Patents, 
Washington, D.C, 20231. 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: September 4. 2001 



By: 




Bruce D. DeRenzi 
Registration No. 33.676 



Correspondence Address : 

MORGAN & FINNEGAN, L.L.P, 
345 Park Avenue 
New York, NY 10154-0053 
(212) 758-4800 Telephone 
(212)751-6849 Facsimile 
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1^ AFFIX CUSTOMER NUMBER LABEL ABOVE 'T' 



REQUEST 
FOR 

CONTINUED EXAMINATION (RCE) 

TRANSMITTAL 

Subsection (b) of 35 U.S.C. §132, effective on May 29, 2000, 
provides for continued examination of an utility or plant application 

filed on or after June 8, 1995. 
See The American Inventors Protection Act of 1999 (AIPA) 



AUUI IL-dUUII l^iU. 


08/428 325 


Filinc Date 


April 25, 1995 


First Named Inventor 


Masato Okabe 


Group Art Unit 


2164 


Examiner Name 


Walter Malinowski 


Atty Docket No. 


2122-4028 



This is a Request for Continued Examination (RCE) under 37 C.F.R. § 1 . 1 14 of the above-identified application. 

NOTE: 37 C.F.R. §1.114 is effective on May 29, 2000. If the above-identified application was filed prior to May 29, 2000, applicant may wish to consider filing 
a continued prosecution application (CPA) under 37 C.F.R. § J. 53(d) (PTO/SB/29) instead of a RCE to be eligible for the patent term adjustment provisions of 
the AIPA. See Changes to Application Examination and Provisional Application Practice, Interim Rule, 65 Fed. Reg. 14865 (Mar. 20, 2000), 1233 Off. Gaz. 
Pat Office 47 (Apr. 1 1 , 2000;, which established RCE practice 



1. 



Submission under 37 C.F.R. §1.114 



a. 



b. 



|~~| Previously submitted 

i. Q Consider the amendment(s)/reply under 37 C.F.R. §1.116 previously filed on _ 

(Any unentered amendment(s) referred to above will be entered). 

ii. Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

iii. Q Other: 

Enclosed 

i. 
ii. 
iii. 
iv. 



Amendment/Reply 
[~~| Affidavit(s)/Declaration(s) 
|~1 Information Disclosure Statement (IDS) 
Other: 



Miscellaneous 



a - D Suspension of action on the above-identified application is requested under 37 C.F.R. § 1 . 1 03(c) for a period 
of months. (Period of suspension shall not exceed 3 months; Fee under 37 C.F.R. §1.1 17(i) required) 

b. Other: 



Fees 



The RCE fee under C.F.R. §1. 17(e) is required by 37 C.F.R. §1.1 14 when the RCE is filed 

The Director is hereby authorized to charge the following fees, or credit any overpayments, to Deposit 

Account No. 13-4500. Order No. 2122-4028 . A DUPLICATE COPY OF THE SHEET IS ATTACHED. 

RCE fee required under 37 C.F.R. §. 1.17(e) 



l. 



□ 



ii. Q Extension of time. fee (37 C.F.R. §§1.136 and 1.17) 

iii. □ Other 

Check in the amount of $ enclosed. 



SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 



Name (Print/Type) 



Signature 



Arun Chandra 



Reg. No. (Atty/Agent) 



Date 



43,537 



November 5, 2001 
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PATENT 



Docket No. 2 122-4028 



IN THE TJNTTED STATES PATENT AND TRADEMARK OFFTCK 



Applicants 



Serial No. 



Filed 



For 



Group Art Unit: 2871 



Examiner: W. Malinowski 



Masato Okabe 



08/428,325 
April 25, 1995 



PHOTOELECTRIC SENSOR, INFORMATION RECORDING 
SYSTEM AND INFORMATION RECORDING AND 
REPRODUCING METHOD 



AMENDMENT 



ASSISTANT COMMISSIONER OF PATENTS 
Washington, D.C. 20231 



Sir: 



The present amendment is filed in response to the Office Action dated March 2, 



2001. 



REMARKS 



Reconsideration of the present application as amended is respectfully requested. 
Claims 1-18 are pending as of the filing of this Amendment. 



1. Drawings 



The drawings were objected to as failing to comply with 37 C.F.R. 1.84(p)(5) 
because the reference to part number "63" in Figure 42 is not identified in the specification. 
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Applicant will correct Figure 42 and/or amend the specification to obviate this objection upon 
formal allowance of the pending claims. 

2. Claim Rejections 

The Examiner rejected claims 4-9, 13-15 and 19-28 under 35 U.S.C § 103(a) 
as being unpatentable over Takanashi et al., U.S. Patent No. 5,315,410 ("Takanashi"). 
Applicants respectfully traverse this rejection. 

The Examiner acknowledges that Takanashi does not disclose a photo-induced 
current that is dependent on the exposure quantity to allow the information to be recorded on 
the information recording medium. However, the examiner opines that because Takanashi also 
discloses that an electric field is applied and light is provided to the photosensitive layer, 
photo-induced currents are generated. 

Applicants respectfully disagree. To establish a prima facie case of obviousness, 
the following basic conditions must be met: First, there must be some teaching, suggestion or 
motivation, either in the references themselves or in the general knowledge available to one of 
ordinary skill in the art, to modify the reference or to combine reference teachings. MPEP 
§2143. Second, a prior art reference (or references when combined) must teach or suggest all the 
claim limitations. MPEP §2143. Applicants submit that none of these conditions are met. 

As the Examiner acknowledges, Takanashi does not disclose a photo-induced 
current that is dependent on the exposure quantity to allow the information to be recorded on 
the information recording medium. Further, contrary to the Examiner's assertion, none of the 
cited references, singularly or in combination, disclose that "when voltage is applied to said 

2 

659738 vl 



Docket No. 2122-4028 

photoelectric sensor after said photoelectric sensor has been exposed to light with no voltage 
applied thereto or voltage of opposite polarity applied thereto, a photo-induced current is 
generated," as required by pending independent claim 4. Accordingly, it would not be obvious 
that a photo-induced current is generated depending upon exposure quantity so that the 
information can be recorded on said information recording medium as claimed. 

Further, as the Examiner acknowledged, the cited references do not disclose that 
"the exposed portion is made higher in conductivity than the unexposed portion even after the 
exposure of said photoelectric sensor to information light has been finished, and while said 
photoelectric sensor remains exposed to information light or after the exposure of said 
photoelectric sensor to information light has been finished, the application of voltage thereto is 
interrupted or voltage of opposite polarity is applied thereto, whereby the resulting conductivity 
is made equal to that obtained by the continued application of voltage," as required by pending 
independent claim 8. 

The Examiner notes, however, that Takanashi discloses that the impedance of the 
photoconductive layer varies in accordance with the optical image of the object, so that the 
electric field applied to the photo-modulation layer depends on the optical image of the object 

4 

and the application of the image-dependent electric field to the photo-modulation layer forms a 
charge latent image on the photo-modulation layer. Takanashi discloses that applied voltage 
time and amplitude may be varied as well. Thus, the Examiner opines that "it would have 
been obvious to make the exposed portion higher in conductivity than the unexposed portion 
and keep the exposed portion still higher in conductivity than the unexposed portion even after 
the exposure of the sensor to information light has been finished so that the charge is reliably 
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set in the recording medium. " Applicants respectfully disagree, and urge that not only does 
Takanashi fail to suggest the critical elements of the claimed invention, but that even if 
Takanashi's disclosure that "the impedance of the photoconductive layer varies in accordance 
with the optical image of the object" was implemented, the present invention's claimed 
objectives would not be met. Further, there is no suggestion in the cite references, taken 
singularly or in combination, that would cause one skilled in the art to find it "obvious to make 
the exposed portion higher in conductivity than the unexposed portion and keep the exposed 
portion still higher in conductivity than the unexposed portion even after the exposure of the 
sensor to information light has been finished so that the charge is reliably set in the recording 
medium. " Applicants believe that such a conclusion is merely impermissible hindsight. 

Next, the Examiner states that it was well known to expose the sensor to 
information light or to apply voltage of opposite polarity after completing exposure of the 
sensor to information light, and to again apply the original voltage to make the resulting 
conductivity equal to that obtained by the continued application of voltage to optimize the 
performance of the device. However, Applicants believe that none of the cited references 
disclose the elements of method or the system claimed in the present application. Thus, 
Applicants respectfully suggest that based on the cited references, it would not be obvious to 
optimize performance by complying with the reciprocity law in view of the teaching in 
Takanashi of varying the applied voltage. 

The Examiner further rejected claims 20, 24 and 25 under 35 U.S.C. § 103(a) 
as being unpatentable over Takanashi as applied above in view of Ando et al. U.S. Patent No. 
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4,692,779 and Shimizu et al. U.S. Patent No. 5,646,927. In the Examiner's view, it would 
have been obvious to use an electric field of 10 5 to 10 6 V/m and a current of 10^ to 10~ 7 A/cm 2 , 
as suggested by Ando ( see col. 4, line 63 - col. 5, line 2) and Shimizu ( see col. 26, lines 1-8), 
in the device of Takanashi. Applicants respectfully traverse this rejection. 

However, as noted above, Takanashi fails to disclose the elements of the present 
invention, and so claims 20, 24 and 25 should be considered patentable. Further, while Ando 
discloses that the intensity of its electric field is in the order of "0.5-10 X 10 6 V/m, which 
corresponds to the order of 1.5-44 X 10 5 coulomb/m 2 in terms of electric charges to be 
imparted," no where in Ando is it disclosed that "the photoelectric sensor is characterized in 
that when an electric field of 10 5 to 10 6 V/m is applied to said photoelectric sensor, a current 
passing through the unexposed portion has a current density of 10 to 10 A/cm V ' as claimed. 
10 to 10" A/cm is equal to 1-10" AJm . As the Examiner will appreciate, the range of the 
current density in the present invention is different from that in Ando or Shimizu. 

Accordingly, Applicants respectfully submit that all the submitted independent 
claims should be found patentable. Further, all dependent claims are also patentable for 
depending from allowable independent claims. 

CONCLUSION 

Based on the foregoing remarks, it is respectfully submitted that the claims as 
currently pending are patentable and in condition for allowance. 

If any issues remain, or if the Examiner has any suggestions for expediting 
allowance of this application, he is respectfully requested to contact the undersigned at the 
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telephone number listed below. 

Favorable consideration is respectfully requested. 

AUTHORIZATION 

The Commissioner is hereby authorized to charge any additional fees which may 



be required for this amendment, or credit any overpayment to Deposit Account No. 13-4500. 
Order No. 2122-4028. A DUPLICATE OF THIS DOCUMENT IS ATTACHED. 



Correspondence Address 

MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, New York 10154 

(212) 758-4800 

(212) 751-6849 (facsimile) 



Respectfully submitted, 



MORGAN & FINNEGAN, L.L.P. 



Date: November 5, 2001 



By: 




A run Chandra 
Registration No. 43,537 
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United States Patent and Trademark Office 



APPLICATION NO. 



FILING DATE 



08/428,325 ~ 



04/25/1995 



7590 



08/10/2006 

MORGAN AND FINNEGAN 
345 PARK AVENUE 
NEW YORK, NY 10154 



FIRST NAMED INVENTOR 



MASATO OKABE 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addrew: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virgin]! 223 13-1450 
www.mpto.gov 



ATTORNEY DOCKET NO. CONFIRMATION NO. 



] 



2122-4028 



4905 



EXAMINER 



M1LUN, VINCENT A 



ART UNIT 



PAPER NUMBER 



] 



3624 



DATE MAILED: 08/10/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 
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United States Rvtent and Trademark Opwct! 



APPLICATION NO. 



FILING DATE 



FIRST KAMED INVENTOR 



— 

'S^iSl 1 ^ OP 'ATBNTS AMD TRADEMARKS 



ATTORNEY DOC3CBTNO. I CONFIRMATION NO. 





DATB MAILED; 



NOTICE UNDER 37 CFR 1.251 - Pending Application 

□ Thefile of the above-identified application cannot be located after a reasonable search. IWfc™ «.-„ n« • ' • w rf . 
reconstruction of the file of the abo ve-identified application pursuant to the>ov^f 3 ?S? U« " 6 

□Thefoliown^p^r^ appUcation cannot be located after a reasonable search: 

TWore, fheOffice is initiating the r econs tr u c tion of such paper® pursuant to the provisions of 37 CFR 1.251. ' 



^ui^eS 

papers). We °° Py of such Papen» is a complete and accurate copy of applicant's record of 



copy of applicant's record of such 



Alternatively, appUcant may reply to this notice by producing appUcant's record fifanv^ of all nf<t,«^~™ a 
Office and the applicant for the above-identified atmlWW fJTwV<* , ^ U !° y ' of T of mo correspondence between the 
statement that tnTpapers proS £ aPP^axSp^ UA ^ rad !«"*• • 

fixe applicant for the above-identified ^^^(^S\jT^Zt^^l^ of the correspondence between the Office and 
correspondence between the Office and the wSfftfaLCfi^^T^ h awar ? of ' 
records must be brought to the CustonettoSEeoSta • hi tb^cSSrfSffifir*? 4 ^ not ^ on g "PP^s records. Such 
Place, Arlington, VA 22202). ™ <ial Patent ^""^aon (Crystal Plaza 2, 201 1 South Clark 

n^essLyre^fl^^ 

25i£S^^ .bandonmenc of the aboyMdenrJfled application, Hie 

1.136(a). Ho^,fa,KS 7 ^ 

See 37 CFR 1.7040)). P a * reductton "»y Patent term adjustment 



Direct questions concerning this notice to: 

FORM PTO-2053-A (REV. IIA2000) * 

fi>C f AJ>P£&& 



Box Reconstruction 
United States Patent and Trademark Office 

JUHgWAUO 

^SUPBWI^lfSAt INSTRUMENTS EXAWKfl ~*fc 3G0b 



FORM PTO -205 J-B (RBV. ll/20OO) 
Approved for use through xx/xx/xxxjl OMB 0651-0031 

U^PaperwodcRedncuon^ 



la re Applicatioa of: 
Application No.: 
Filing Date: 



Title: 



Direct to: 



Box Reconstruction 

United States Patent and Trademark Office 



NOTICE UNDER 37 CFR 1,251 - Pending Application 



Statement (check the appropriate hox): 



ence 



°™ e J* P * Sr 1 * 6 ^ <hiB 1 . iepl i r J I s ■ ««^.««> accurate copy of applicant's record of all of the correspond 
between the Office and the applicant for the above-identified application (except for U.S. patent documents) md 

^ZZw^rZ™^ 01 * betWCen ° ffiCe ™ i aPPUCant f ° f ^--identified appLtion that 
«Sr f XW S),iSle<linthen0tiCe ^-37CFR 1.251 is/are a complete and accurate copy of applicant's 

□ The papers produced by applicant are applicant's complete record of all of the correspondence between the Office 
and the applicant for the above-identified application (except for U.S. patent document), and appSSs not awSe of 
WhS^S 6 ^ ** ^P 1 ™* f ° r ab ° ve - identified "PPUcation that mong 

SiiSJSSiS'SSr ^ r6COrd ° f ° 0rres P° ndence between «» OflBoe and the applicant for the 



Date Signature 



Typed or printed name 



A copy of this notice should be returned with the reply. 
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Burden Hour Statement This collection of information is required bv 37 CFR 1 2S1 Thr mf^.,™ ; A u «. ... 

correspondence between Ihe applicant and the USPTO to oXta , re^t™* ^nll^^T^ «S * 6 tNbhc to "P 1 * to * *°r «"P»s of 

form u estimated to tote 60 minutes to complcte^iu Sn/vrtU ^S^^S^SS^T^. U , T ed by 35 U " S C ' 1 22 37 OR l-»<-™« 
required to complete this form should be sent to file StaS roK^rTS.^ f ee t n ?!* em ^^ aIc ?f, e - ^ "»mnems on the mount of time you are 
COMPLBTBdIoRMS TO THIS ADD^S^^^Sl cSioit E^£5£^2£^ ^ ^ " °° N ° T ™^OR 
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27123 

^CUSTOMER NUMBERS 




Docket No. 2122-4028 



IN THE UNITED STATES PATENT AND TRADEMARK OFFfPF 



Applicants 



Serial No. 



Filed 



For 



Masato Okabe 



08/428,325 
April 25, 1995 



Group Art Unit: 



Examiner: 



Confirmation No.: 



3624 



Millin, Vincent A. 



4905 



: PHOTOELECTRIC SENSOR, INFORMATION RECORDING SYSTEM 
AND INFORMATION RECORDING AND REPRODUCING METHOD 

TRANSMITTAL OF FILE CONTENTS IN RESPONSE TO 
NOTICE UNDER 37 CFR 1.251 - PENDING APPLICATION 

Mail Stop 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the "Notice Under 37 CFR § 1 .25 1 - Pending Application" sent via 
facsimile from the USPTO on August 9, 2006, Applicants now submit herein the following documents 
requested by Jackie Waldo, Head Supervisory Legal Instruments Examiner for TC 3600, to assist in the 
reconstruction of Application No. 08/428,325 now deemed lost. The following documents are enclosed: 

El Copy of Notice Under 3 7 CFR 1.251- Pending application. 



El 



El 
El 



Copy of requested documents, per PALM Content Information for Appln. Ser. No. 
08/428,325, dated August 9, 2006. 

Copy of application as-filed on April 25, 1995. 

Applicant(s) do not believe a fee is associated with this Response. However, the 
Commissioner is hereby authorized to charge any additional fees which may be 
required for filing this paper, or credit any overpayment to Deposit Account No. 13; 
4500. Order No. 2122-4028 . A DUPLICATE COPY OF THIS SHEET IS 
ATTACHED. 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: October 2. 2006 



By: 




Correspondence Address : 

MORGAN & FINNEGAN, L.L.P. 
3 World Financial Center 
New York, NY 10281-2101 



Elliot L. Frank 
Registration No. 56.641 
(202) 857-7887 Telephone 
(202) 857-7929 Facsimile 
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Serial No. 08/428,325 
Applicant:^ OMije 

Date: April 25, 1995 
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MORGAN & FINNEGAN, LLP - DC OFFICE 



Filini 



Docket No. 2122-4028 
Atty.: ELF/jag 
Due Date: November 9. 2006 



DELIVER TO Attn: Ms. Jackie Waldo, Technology Center Ifinn sni 
Delaney Street, Room 4D55, Knox Building, Alexandria vl l^ail 

££=SEr recdved in the u - s - patL - d 1 

Transmittal of File Contents in Response to Notice Under 37 CFR 1 .25 1 I 
E JCopy of Notice Under 37 CFR 1 .25 1 - Pending application. 
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Ser. No. 08/428,325, dated August 9, 2006. 

Copy of application as-filed on April 25, 1995 




- '"V 



V.'t 



■a - 



:1\ 



i}.' 

is 



x 



CORRESPONDENCE #23 




United States Rvtent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.atpto.gov 



APPLICATION NUMBER 



FILING OR 371(C) DATE 



FIRST NAMED APPLICANT 



ATTY. DOCKET NO/TITLE 



08/428,325 

MORGAN AND FINNEGAN 
345 PARK AVENUE 
NEW YORK, NY 10154 



04/25/1995 



MASATO OKABE 



2122-4028 
CONFIRMATION NO. 4905 
NEW OR REVISED PPD NOTICE 




Date Mailed: 07/24/2008 



NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE 

The above-identified application has a new or revised projected publication date. The 
current projected publication date for this application is 09/25/2008. If this is a new projected 
publication date (there was no previous projected publication date), the application has been 
cleared by Licensing & Review or a secrecy order has been rescinded and the application is 
now in the publication queue. 

If this is a revised projected publication date (one that is different from a previously 
communicated projected publication date), the publication date has been revised due 
to processing delays in the USPTO or the abandonment and subsequent revival of an 
application. The application is anticipated to be published on a date that is more than six 
weeks different from the originally-projected publication date. 

More detailed publication information is available through the private side of Patent 
Application Information Retrieval (PAIR) System. The direct link to access PAIR is currently 
http://pair.uspto.gov. Further assistance in electronically accessing the publication, or about 
PAIR, is available by calling the Patent Electronic Business Center at 1-866-217-9197. 

Questions relating to this Notice should be directed to the Office of Data Management, 
Application Assistance Unit at (571 ) 272-4000, or (571) 272-4200, or 1 -888-786-01 01 . 



DOCKET DEPAFj TMFKT 
Docketed By: Jfi* Data J)&Jj?& I&& 

Audited By: 0#3_Date:Jfrfi 

Ried By: 
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United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.nspto.gov 



APPLICATION NUMBER 



FILING OR 371(C) DATE 



FIRST NAMED APPLICANT 



ATTY. DOCKET NO. /TITLE 



08/428,325 

MORGAN AND FINNEGAN 
345 PARK AVENUE 
NEW YORK, NY 10154 



04/25/1995 



MASATO OKABE 



2122-4028 
CONFIRMATION NO. 4905 



PUBLICATION NOTICE 




SYSTEM 



Title:PHOTOELECTRIC SENSOR, INFORMATION RECORDING METHOD, AND INFORMATION. RECORDING 

Publication No.US-2008-0231 768-A1 -' 9d By: 7^^** /^ 

Publication Date:09/25/2008 -udUed By: nfltfi 

Date: 





NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1 .21 1 , et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 2231 3-1 450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 



Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS ~ 
P.O.Box 1450 

Alexandria. Virginia 223 13- 1450 

WWW.DSptO.gOV 



L 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



08/428,325 



04/25/1995 



7590 



06/15/2009 

MORGAN AND FINNEGAN 
345 PARK AVENUE 
NEW YORK, NY 10154 



MASATO OKABE 



2122-4028 



4905 



EXAMINER 



ART UNIT 



PAPER NUMBER 



DATE MAILED: 06/15/2009 



Please find below and/or attached an Office communication concerning this application or proceeding, 



PTO-90C (Rev. 10/03) 




UNITED STATES DEPARTMENT OF COMMERCE 
U.S. Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



APPLICATION NOV 


FILING DATE 


FIRST NAMED INVENTOR/ 


ATTORNEY DOCKET NO. 


CONTROL NO. 




PATENT IN REEXAMINATION 




08428325 


4/25/95 


OKABE, MASATO 


2122-4028 



MORGAN AND FINNEGAN 
345 PARK AVENUE 
NEW YORK, NY 10154 



EXAMINER 



KENNETH A. PARKER 




2815 



20090402 



DATE MAILED: 



Please find below and/or attached an Office communication concerning this application or 
proceeding. 



Commissioner for Patents 



PTO-90C (Rev.04-03) 



Kenneth A Parker 
SPE 

Art Unit: 2815 



Application/Control Number: 08/428,325 Page 2 

Art Unit: 2815 

Notice of Non-Responsive Reply 

On August 10, 2006, a notice under 37 CFR 1.251 initiating reconstruction of application no. 08/428,325 
was sent to applicant. On October 17, 2006 applicant submitted a reply to that notice. For the reasons 
indicated below, the reply was not fully responsive to that notice. 

The notice of August 10/ 2006 under 37 CFR 1 .251 required applicants provide a copy of applicant's 
record or produce applicant's record (if any) of: 

1 ) All of the correspondence between the Office and applicant for the above-identified 
application (except for U.S. patent documents), 

2) a list of such correspondence, and 

3) a statement that the copy is a complete and accurate copy of applicant's record of all of the 
correspondence between the Office and the applicant for the above-identified application 
(except for U.S. patent documents), and whether applicant is aware of any correspondence 
between the Office and applicant for the above-identified application that is not among 

-applicant's records. 

The reply of August 10, 2008 is incomplete due to following omission(s) or matter(s): 

1) The statement required by 37 CFR 1.251(a)(1)(iii) has not been provided; i.e., the 
statement that "the copy of papers produced by applicant on October 17, 2006 is a complete and 
accurate copy of applicant's record of all of the correspondence between the Office and the 
applicant for application no. 08/428,325", and a statement stating whether u the applicant is aware 
of any correspondence between the Office and applicant for application no. 08/428,325 that is not 

\ among applicant's records" was not provided. 

2) The list of the submitted correspondence required by 37 CFR 1.251(a)(1)(ii) has not been 
provided. 

3) The papers submitted on October 17, 2006 may be incomplete. Applicant indicated, in the 
paper filed on October 17, 2006, entitled "Transmittal of File Contents in Response to Notice 
Under 37 CFR 1.251 -- Pending Application", that the documents provided were only those listed 

PALM (see the second checked box of the above-identified October 17, 2006 transmittal 
Paper)- This statem ent, however, omits any papers submitted after the file was lost, and any other 
papers that m ay have been submitted but inadvertently have not been listed in PALM . 



Application/Control Number: 08/428,325 
Art Unit: 2815 



Page 3 



Once the file is lost, the PALM records do not include any papers that may have been 
submitted after the time that the file was lost. There have also been occurrences where papers 
that have been submitted were inadvertently not listed in PALM. As applicant indicated that 
applicant has only submitted those papers that were listed in PALM, i.e., only those papers 
of record prior to the time that the file was listed as lost, and only those papers that were 
both submitted AND listed in PALM, it would appear that the papers submitted on October 
17, 2006 may be incomplete. 

Conclusion 

The notice under 1.251 explicitly indicated " With regard to a pending application, failure to comply with 
one of paragraphs (a)(1). (a)(2). or (a)(3) of this section within the time period set in the notice will result 
in abandonment of the application. " and applicant has not complied with the requirement during the time 
period set. See 37 CFR 1.251(b). Applicant is now given ONE (1) MONTH or THIRTY (30) DAYS from 
the mailing date of this notice, whichever is longer, within which to supply the omission or correction in 
order to avoid abandonment. NO extensions of time under 37 CFR 1 .136(a) will be permitted. 

Any question regarding this communication should be directed to Ken Parker, SPE 2800 at 571-272- 
2298. 

/Kenneth A Parker/ 

Supervisory Patent Examiner, Art Unit 2815 
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Art Unit: 2815 

Notice of Non-Responsive Reply 
On August 10, 2006, a notice under 37 CFR 1 .251 initiating reconstruction of application no. 08/428,325 
was sent to applicant. On October 17, 2006 applicant submitted a reply to that notice. For the reasons 
indicated below, the reply was not fully responsive to that notice. 

The notice of August 1 0/ 2006 under 37 CFR 1 .251 required applicants provide a copy of applicant's 
record or produce applicant's record (if any) of: 

1 ) All of the correspondence between the Office and applicant for the above-identified 
application (except for U.S. patent documents), 

2) a list of such correspondence, and 

3) a statement that the copy is a complete and accurate copy of applicant's record of all of the 
correspondence between the Office and the applicant for the above-identified application 
(except for U.S. patent documents), and whether applicant is aware of any correspondence 
between the Office and applicant for the above-identified application that is not among 
applicant's records. 

The reply of August 10, 2008 is incomplete due to following omission(s) or matter(s): 

1) The statement required by 37 CFR 1.251(a)(1)(iil) has not been provided; i.e., the 
statement that 'the copy of papers produced by applicant oh October 17, 2006 is a complete and 
accurate copy of applicant's record of all of the correspondence between the Office and the 
applicant for application no. 08/428,325" , and a statement stating whether 'the applicant is aware 
of any correspondence between the Office and applicant for application no. 08/428,325 that is not 
among applicant's records'' was not provided. 

2) The list of the submitted correspondence required by 37 CFR 1.251(a)(1)(H) has not been 
provided. 

3) The papers submitted on October 17, 2006 may be incomplete. Applicant indicated, in the 
paper filed on October 17, 2006, entitled "Transmittal of File Contents in Response to Notice 
Under 37 CFR 1.251 - Pending Application" \ that the documents provided were only those listed 
in PALM (see the second checked box of the above-identified October 17, 2006 transmittal 
paper). This statem ent, however, omits any papers submitted after the file was lost, and any other 
papers that mav have been submitted but inadvertently have not been listed in PALM . 
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Once the file is lost, the PALM records do not include any papers that may have been 
submitted after the time that the file was lost. There have also been occurrences where papers 
that have been submitted were inadvertently not listed in PALM. As applicant indicated that 
applicant has only submitted those papers that were listed in PALM, i.e., only those papers 
of record prior to the time that the file was listed as lost, and only those papers that were 
both submitted AND listed in PALM, it would appear that the papers submitted on October 
17, 2006 may be incomplete. 



Conclusion 

The notice under 1 .251 explicitly indicated "With regard to a pending application, failure to comply with 
one of paragraphs (a)(1). (a)(2). or (a)(3) of this section within the time period set in the notice will result 
in abandonment of the application. " and applicant has not complied with the requirement during the time 
period set. See 37 CFR 1.251(b). Applicant is now given ONE (1) MONTH or THIRTY (30) DAYS from 
the mailing date of this notice, whichever is longer, within which to supply the omission or correction in 
order to avoid abandonment. NO extensions of time under 37 CFR 1.136(a) will be permitted. 

Any question regarding this communication should be directed to Ken Parker, SPE 2800 at 571-272- 
2298. 

/Kenneth A Parker/ 
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